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Preface

The inspiration for this study began nearly eight

years ago when, as an undergraduate, the author spent three

weeks at a Minuteman missile base (as part of "Operation

Non-Com"), working with and living among enlisted members

of a missile maintenance squadron. Subsequent operational

missile experience in the Titan II weapon system tempered

some of the earlier perceptions, and complemented the

experience of working within a missile organization. This

research effort was designed to specify the factors of the

work and its associated environment (with respect to stra-

tegic missile wings) which most directly coincide with job

attitudes, and to a lesser extent, career intent. Hope-

fully, the results contained herein will provide added

insight into the determinants of job satisfaction so that

Air Force commanders might seize opportunities, when and

where they become available, to enhance the quality of work

life among maintenance technicians; these workers continue

to struggle with a lack of recognition for the jobs they

accomplish--jobs which are vital to the nation's defense

preparedness. In addition, the author hopes that this

study will impress upon those officers entering the field

of missile maintenance the importance of renewing the
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workers' interest in their jobs and units, thereby encour-

aging prolonged careers in the Air Force.

The conclusions drawn are based not only on the

statistical analysis of data returned by the maintenance

specialists, but also on the more subjective review of

written statements submitted as open-ended answers to ques-

tions regarding career intent. Certainly leadership roles,

external economic factors, and individual's feelings all

change over the course of time and exert an influence on

the way people respond; the researcher's own bias may also

color the conclusions drawn here. Thus, this study repre-

sents the cumulative feelings of specialists at one point

in time, and any inconsistencies which may be revealed at

a later point are likely to stem from my own inexperience

in the interpretation of maintenance and leadership related

matters.

I have enjoyed a great deal of assistance from

others since undertaking this research project.

First and foremost I acknowledge the Lord Jesus

Christ, "the author and finisher of our faith," whose

guidance and support sustained me as I wrote and finished

this study.

Next, I extend my sincerest thanks to Mr. Dennis

Campbell who initiated the idea behind this effort and

helped orchestrate its progression; through the "fog of

battle," his provocative questions, firm reminders, and



personable style combined to make him an ideal advisor (a

hint to future AFIT warriors).

I likewise considered the support and friendship

of Captain Dennis Hull to unquestionably be a highlight of

this endeavor; his practicality, organized way of doing

things, and willingness to give of his time impressed on

me his commitment to put people first.

I am especially thankful for Clare, my wife, whose

understanding, faithfulness, and gentle assurance along

the way made this effort a lot less burdensome. Her per-

sistence in showing our children my picture is likewise

commendable, for despite protracted absences at the library,

they continue to recognize me as "Daddy."

I also extend a heartfelt "thank-you" to Phyllis

Reynolds, who painstakingly critiqued and artfully produced

the results of this study. Besides being the fastest

typist in America, her IBM had an uncanny ability to get

it done "the right way."

An additional thank-you goes out to each of the

maintenance technicians who took the time to participate

in this effort by filling out survey,7. Also, I would like

to express my appreciation to those in the LSMA, LSH, and

LSM departments who played such a valuable role in adminis-

tering the survey.

And finally, I acknowledge the memory of that saint

and scholar, Martin Luther, who produced not one, but 95
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theses, and defended them with not only his reputation and

career interest, but also with his life.

Craig J. Price
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Abstract

This study investigates the job attitudes of

enlisted missile maintenance technicians (in the 411X0,

411Xl, and 411X2 career fields) performing duty at each

of the Strategic Air Command's5 six Minuteman missile wings.

The overall objective of the research was to determine

whether a job enrichment program might hold potential for

enhancing both the quality of work life and the individuals'

work motivation. The methodology consisted of measuring

levels of worker satisfaction with several dimensions of

the work and work environment. The instrument used to col-

lect sample data was the "Job Diagnostic Survey."

Career intent disclosures revealed that only 37

percent of the workers surveyed had definite plans to

remain in the Air Force. Forty-seven (47) percent of the

technicians who did not express definite positive career

intent indicated that their job was the major factor influ-

encing their decision. Compared with a sample population

of non-managerial workers, results of testing for job

satisfaction showed several dimensions of the work itself

to be above the national norm, while many dimensions of

the contextual work factors were not; among those techni-

cians who exhibited dissatisfaction with their jobs, the

work environment factors were most highly associated with

xii



this attitude. Analysis of growth satisfaction (the vari-

able determined to be most highly associated with job

satisfaction) revealed no significant difference between

it and the national norm. The distinct absence of signifi-

cantly positive indices for any of the three affective

work outcomes (including job satisfaction) and the implica-

tion that a majority of the respondents were either

undecided about re-enlisting or were intending to separate

indicated that job satisfaction was problematic.

Results of a diagnostic analysis of the work

itself show that a comprehensive job enrichment program in

the three career fields is not warranted; however, atten-

tion should be given to contextual job factors.
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AN APPLICATION OF THE JOB CHARACTERISTICS MODEL

TO ENLISTED STRATEGIC AIR COMMAND MISSILE

MAINTENANCE CAREER FIELDS

I. Introduction

There are four several ways whereby this flying in
the air hath been or may be attempted. Two of them by
the strength of other things, and two of them by our
own strength: (1) By spirits, or angels. (2) By the
help of fowls. (3) By wings fastened immediately to
the body. (4) By a flying chariot. (26:1)

Bishop John Wilkins (1648)

With the launch of Sputnik I on October 4, 1957,

the American people awoke to the reality of Russian scien-

tific ability, and the long-dor%. . interest in U.S. mis-

sile development received an impetus, the flames of which

have yet to be extinguished. In the age of modern rocket-

ing, the names of men like Eddie Rickenbacker and Chuck

Yeager have given way to those of Alan Shepherd, John

Glenn, Buzz Aldrin, and Neil Armstrong. Yet, the tradi-

tion continues of levying the title of hero upon those who

fly--while little regard is extended to those who design,

engineer and particularly those who maintain these "flying

chariots." The missiles that vaulted the original seven

astronauts into orbit have undergone modernization and



their capsules have been replaced with thermonuclear war-

heads; the missiles stand hardened within silos beneath

the heartland of America and comprise the Strategic Air

Command's land-based segment of the strategic triad. With

the disappearance of the flyer from the guided missile came

public sentiment which proposed that "push-button warfare

cancels out the importance of human qualities except in

passive form" (36:188). Clearly this image of automated

missile warfare, devoid of the human element, would likely

be the one Mencken described as "neat, plausible, and

wrong" (36:188)--for the requirements that accompany every

weapon system include, above all, the men and women who

supervise and maintain the system. Today's Air Force main-

tenance technician is as vital as ever before and is

clearly recognized as a key contributor to the war readi-

ness and combat capabilities of our missile organizations

(10:1). Gen Curtis E. LeMay recognized the mission's

dependence upon the maintenance technician:

Air Force personnel now assigned to maintenance
duties with missile units are gaining experience that
will help the Air Force to bridge the gap between
manned aircraft and space vehicles. Their knowledge
of guidance and propulsion components, for example,
will be of particular value to the Air Force. (41:2)

The Director of Air Force Maintenance and Supply, Brig

Gen Waymond C. Nutt, concluded

There's no area in the Air Force that requires its
people to work longer hours or under more difficult
circumstances; few support areas in the Air Force con-
tribute more to the operational mission--and more
directly--than maintenance. (44:6)
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As crucial a role as they play in the readiness of the

intercontinental ballistic missile (ICBM) posture, main-

tenance supervisors admit that their troops are extremely

low in experience and, in many instances, in motivation

as well.

The primary reason for the high percentage of

first-term airmen in the maintenance field is the revolving

door of attrition that siphons off the top talent and

experience. Ralph J. Cordiner, Chairman of the Defense

Advisory Committee on Professional and Technical Compensa-

tion, said this about the problems of technology and

demand for technicians in a report to the Secretary of

Defense:

Research, development and innovation on an expand-
ing scale have become a way of life, not only in indus-
try but in the military field as well. The Armed
Forces are competing with the civilian economy for a
relatively scarce resource. Technically skilled per-
sonnel are in great demand in this expanding,
technically-powered economy. . . . (12:101)

This problem of retention is well documented in studies of

aircraft maintenance technicians, even with the challenge

and satisfaction of actually watching the outcome of their

labor--a sortie-capable aircraft--accelerate down the run-

way and take off. In missile units the atmosphere is

acknowledged to be one of even greater challenge due to

the nature of the weapon system itself. An Air Force

report of opinions of well informed missile maintenance

personnel noted that, "Aircraft people get to see the

3



results of their work when the aircraft takes off. We

don't. The missile just sits there" (5:46). That same

report offered a general consensus that retention was poor

not only for task-related reasons, but because "the whole

package of pay and benefits was just not good enough"

(5:137). To further exacerbate the problem, the continu-

ing debate over how to reduce the federal deficit includes

a potential plan for a 15-month freeze in military pay.

DoD manpower officials are unable to predict what effect

an FY 86 pay freeze would have on the military. "It would

be a deterrent to recruiting and retention, but how much

and how that equates in numbers of people, I couldn't sy"

one official quoted (29:4). Yet another variable in the

retention equation that appears to run counter to Air

Force desires is the dwindling manpower pool from which

the military must compete for human resources. The source

of this concern stems from Census Bureau data:

...the size of the primary military manpower supply
pool will decline significantly through 1993, and the
supply of 18-year-old males will remain 20 to 25 per-
cent below 1975 levels up to 1998. (8:1)

Finally, Budget Director David Stockman's recent denuncia-

tion of the military retirement system before Congress and

the American public (via news reporters present) was per-

haps the most visible indication that the traditional

20-year plan may be in trouble. The implication speaks

for itself, since "for airmen, the 'retirement system'

4



remains the single most important factor influencing them

to make the service a career" (13:65).

Since missile supervisors and managers at the unit

level generally do not have direct access to potential

policymakers to redress the aspect of inadequate compensa-

tion for maintenance technicians, it follows that greater

intensity in matters relating to improving the job itself

might be one method to improve worker satisfaction and

motivation and, thereby, reduce turnover. Missile super-

visors have the responsibility to take an active role in

marshalling human resources toward the most effective and

efficient achievement of the unit's goals not only for the

benefit of the taxpayers and the organization but also as

a duty to the technicians as individuals. one method

designed to combat withdrawal behavior (tardiness, absentee-

ism and turnover) in subordinates is job enrichment.

Several studies have demonstrated that "enriched"
jobs (i.e., jobs that are complex and challenging)
often enhance the motivation, satisfacition, and produc-
tivity of people at work. (34:395)

Simply stated, job enrichment assumes that problems

stemming from unsatisfactory relationships between people

and their jobs might be dealt with by redesigning selected

elements of the jobs that are performed rather than by

attempting to force, cajole, or motivate personnel so that

they squeeze into the mold driven by the fixed job. Cer-

tainly, not every job is in need of redesign; but among

5



those whose symptoms include high dissatisfaction and high

turnover rates, research indicates that applications of

job enrichment in both the private and public sectors bring

positive and, in some instances, spectacular results. The

concept stems from the work of Frederick Herzberg and, pri-

marily through the efforts of Hackman and Oldham, provides

a set of tools (to be discussed in the methodology) for

diagnosing existing jobs--and an avenue to implement action

steps which are likely to impact the particular situation

in a positive way. The strategy of job enrichment is

...buttressed by a set of findings showing that the
theory holds water, that the diagnostic procedures are
practical and informative, and that the implementing
concepts can lead to changes that are beneficial both
to organizations and to the people who work in them.
(20: 70)

Examples of its success in industry are numerous, including

those at the Travelers Insurance Companies and AT&T.

Job enrichment in the Air Force has WLade signifi-

cant gains since a series of pilot projects begun ten years

ago showed measurable results. AFR 66-1 dictates that

...changes which cause decreases in resource require-
ments (such as productivity gains), should be high-
lighted and reinvested in the benefiting organizations
as an incentive to good management. Such changes may
often be used to offset increasing resource require-
ments in other areas. (49:7)

In SAC, a job enrichment project was completed with secur-

ity specialists at a northern base in 1975. Results proved

noteworthy--"job satisfaction, satisfaction with super-

vision, and attendance improved when compared to a group

6



that did not receive job enrichment" (47:19). The con-

sistency of positive findings throughout the major com-

mands helped bring forth a decision to make a job enrich-

ment capability available to leaders throughout the Air

Force.

Problem Statement

The readiness of the U.S. ICBM force is of para-

mount importance in order to execute SAC's fundamental

objective of sustained deterrence. It is the men and women

in the maintenance organizations--that airman or sergeant

in the field who turns the wrench every day of the year,

in every imaginable weather, miles removed from the upper

echelons of command--who are directly responsible for

achieving and sustaining the high level of readiness

required. This missile maintenance environment, replete

with regulations, requirements, inspections and anonymity

is the source of frustrations among technicians and impacts

the ability to keep a highly-trained work force in uniform

for subsequent tours. As discussed, the redesign of the

tasks which comprise the technician's job is one way that

managers can slow the rate of turnover. Well designed jobs

serve as a hedge against dissatisfaction and help promote

efficiency, effectiveness, and job satisfaction in the work-

place. Poorly designed jobs elicit tendencies toward low

motivation, low esprit de corps, and low productivity. As

7
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managers entrusted with a responsibility to the American

public and to the Commander-in-Chief, maintenance super-

visors must examine every known means to responsibly dis-

charge their own duties. This study examines the applica-

tion of job enrichment to Air Force missile maintenance

organizations as a technique to enhance job satisfaction,

performance and motivation among maintenance technicians.

Scope of the Research

The subjects for this research were comprised of

enlisted SAC missile maintenance personnel possessing a

three, five, or seven skill level (the concept of skill

level will be discussed later in this thesis) in three Air

Force Specialties (AFS) designated by the following Air

Force Specialty Codes (AFSC) and associated synopsis of

duties:

1. (AFSC 411X0) Missile Systems Analyst Spocialist--

Monitors and operates consoles, fault display
panels, and checkout equipment, performs malfunction
analysis, and assembles, repairs, maintains, modifies,
inspects, and services missile, missile subsystems,
missile electronic systems, and aerospace ground equip-
ment to component level. Operates checkout and test
equipment, and performs adjustment, alignment, and
calibration of missile and related missile aerospace
ground equipment. (48:A16-7)

2. (AFSC 411Xl) Missile Maintenance Specialist--

Assembles, repairs, maintains, modifies, configures,
inspects, and services missiles, missile subsystems,
and related support equipment. (48:A24-7)

8
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3. (AFSC 411X2) Missile Facilities Specialist--

Inspects, monitors, troubleshoots, operates, main-
tains, and repairs missile weapon systems support
facilities and equipment. (48:A28-9)

Based on the current deactivation of the Titan II weapon

system (scheduled to be phased out of the inventory by

1988), this study focuses on missile maintenance tech-

nicians from the six Minuteman bases. Approximately 1,000

Minuteman missiles are kept "on alert" throughout the

continental United States. Minuteman is an effective

deterrent to general war, and the relative simplicity of

the weapon has resulted in a highly reliable system which

operates at a relatively low cost (31:2). (Table 1 lists

the Minuteman bases.)

TABLE 1

MINUTEMAN MISSILE BASES (3:2)

Number of
Base State Missiles

Ellsworth AFB South Dakota 150

F. E. Warren AFB Wyoming 200

Grand Forks A.FB North Dakota 150

Malmstrom AFB Montana 200

Minot AFB North Dakota 150

Whiteman AFB Missouri 150

9



Technicians in the three listed AFSCs stationed at

Vandenberg AFB, California were excluded from the popula-

tion. The mission at Vandenberg is solely dedicated to

the training of new missileers, so the environment is not

entirely consistent with that of an operational base.

Additionally, missile technicians in the 411XO and 411X1

career fields assigned to Ground Launched Cruise Missiles

(GLCM) were excluded from the population due to the dis-

similarity of that weapon system from the Minuteman in

terms of hardware, maintenance concept and basing. (There

are no 411X2 assignments in GLCM.) The total of the remain-

ing population, including the three focal career fields,

is determined to be 2275 (7).

Purpose and Objectives

The purpose of this study is to diagnose the tasks

accomplished by SAC missile maintenance technicians in

three AFSCs: Missile Systems Analyst Specialist, Missile

Maintenance Specialist, and Missile Facility Specialist.

The Job Diagnostic Survey (discussed at length in the

methodology of this report) will facilitate the collection

of data to analyze the following:

1. Determine if any of the selected AFSCs exhibit

low job satisfaction or low motivation.

2. Determine if any of the selected AFSCs are low

10

-
--- 

C 
a 

., 
... 

S 

n motivating. 

po 
et 

al.. 
.

-

.-



3. If the AFSC is rated as low in motivating poten-

tial, determine what specific aspects are causing the diffi-

culty.

4. Analyze the selected AFSCs to ascertain how

"ready" the technicians are for job redesign.

Investigative Questions. In order to effectively

evaluate the selected AFSCs the following investigative

questions are proposed:

1. What is the perceived level of job satisfaction

in the selected maintenance career fields?

2. What is the perceived level of internal work

motivation in the selected career fields?

3. What is the perceived level of growth satisfac-

tion in the selected career fields?

4. Are any of the selected maintenance career

fields rated low in motivating potential?

5. What specific aspects of the job are con-

tributing to low job satisfaction, low internal work moti-

vation, or low growth satisfaction?

6. Are personnel in the selected career fields

satisfied with elements of the work environment?

7. Are maintenance personnel ready for change in

the design of work (as measured by their growth need

strength)?



The actual hypotheses to be tested are logical extensions

of these investigative questions and appear in the analysis

section as well as in Appendix B of this report. Hypo-

thesis testing is performed among the results generated by

the individual AFSCs and between the national norms estab-

lished for non-managerial workers (10).

Limitations

Several limitations affect the overall design of

this research. Perhaps the primary limitation is the fact

that time and organizational constraints allow only a

diagnosis of the missile maintenance environment with

respect to task redesign; any actual implementation which

could lead to improvements in the various aspects of work

(see Appendix A for the "implementing concepts" proposed

by the job characterisdics model) as well as research to

document the benefits of such a program, should it be

warranted, is beyond the scope of this report.

A second limitation stems from the use of the Job

Diagnostic Survey to measure job satisfaction. Since what

is measured are attitudes, it is difficult to quantify job

satisfaction on an absolute scale (15:14).

Finally, it is likely that not all workers want

their jobs enriched. Some technicians in the target popula-

tion may always prefer jobs that do not require any emo-

tional or mental commitment to the work setting (15:12).
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II. Literature Review

Now there arose a new king in Egypt ... (and]
he said to his people, "Behold, the people of Israel
are too many and too mightly for us. Come let us deal
shrewdly with them, lest they multiply .. . and fight
against us." Therefore they set taskmasters over them
to afflict them with heavy burdens . . . and made
their lives bitter with hard service, in mortar and
brick, and in all kinds of work in the field....
And the people of Israel groaned under the bondage,
and cried out for help.

-Exodus

Although the murmurs of disheartened laborers echo

from some of the earliest manuscripts in existence, much

of the theoretical work in task design is credited to rela-

tively recent ideas proposed by scholars in the discipline

of behavioral science. This chapter examines the job

enrichment approach to redesigning work by outlining

several prominent theories proposed to date; additionally,

this review of the literature provides a link between the

stated objectives of the report and the methodology used

to gather and analyze the data. Support for job enrich-

ment stems from documented applications in private industry

and in the Department of Defense, several examples of which

are included. The chapter closes with a discussion of the

structure and environment of the Minuteman maintenance

complex at a typical SAC missile wing.
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Job Enrichment

Job enrichment is a concept which seeks to improve

...both task efficiency and human satisfaction by
means of building into peoples' jobs, quite specifi-
cally, greater scope for personal achievement and its
recognition, more challenging and responsible work,
and more opportunity for individual advancement and
growth. It is concerned only incidentally with matters
such as pay and working conditions, organizational
structure, communications, and training, important and
necessary as these may be in their own right. (21:61)

It draws from two earlier concepts, relatively unsuccess-

ful in and of themselves, known as job rotation and job

enlargement. They are defined as follows:

1. Job rotation--involves the systematic movement

of employees from one job to another (14:4). Unfortunately,

this approach was not successful in helping solve worker

motivational problems, "since it became clear that all that

was done was to subject the worker to a series of boring

tasks, not just one" (43:413).

2. Job enlargement--is a concerted attempt to

stem and even reverse the current trends among industrial

engineering programs toward job simplification and special-

ization (24:41). It was the first approach that involved

a change in the actual job, and entailed giving the worker

more to do by increasing the work cycle (43:143).

The concept of work redesign is used synonymously with job

enrichment in the literature and is a more generic classi-

fication involving attempts by organization- to improve the

nature of workers' tasks.
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A sound employment situation is one in which tech-

nicians and managers cooperate to direct meaningful work

toward achievement of an organization's goals. To this

end, three basic characteristics can be ascribed: (1) a

complete piece of work, identifiable from beginning to

end by the person performing the task; (2) one in which

the worker has as much decision-making control over the

accomplishment of the piece of work as possible; and

(3) one in which the worker receives feedback on perform-

ance in a direct and frequent manner (6:30). In answering

the question of the importance of these characteristics,

a series of studies done at Yale University "suggests that

it is possible to achieve both high employee satisfaction

and good job performance if jobs are designed in accordance

with employee needs" (6:31).

To enable such studies to be taken required an

extensive foundation of insight, research, and criticism

to accumulate; Frederick Herzberg pioneered much of the

work in the motivational concepts of job enrichment theory

and in its practical application in business settings.

Herzberg's Motivation-Hygiene Theory. From the

widely documented Hawthorne Studies conducted by research-

ers from the Harvard Business School in the 1920s, the

seeds of the human relations movement grew in a rather frag-

mented manner until 1959, when Professor Frederick Herzberg
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published The Motivation to Work. This book generated

significant interest and acceptance. Herzberg's motivation-

hygiene (or two-factor) theory was proposed therein and

became the cornerstone of research on effective employee

motivation. Based on interview data collected from 200

accountants and engineers working in Pittsburgh, the study

sought to determine what factors caused employees to feel

satisfied and/or dissatisfied with their jobs. He con-

cluded that two separate categories of factors existed in

the workplace. First, the intrinsic factors (i.e., recog-

nition, achievement, responsibility, advancement, personal

growth and development) he called "motivators" because they

led (in theory) to increased levels of effort and perform-

ance by employees. A second set of factors was related to

the job context, which when absent, led to the workers

feeling dissatisfied. "When present and acceptable,

though, employees were not necessarily satisfied; they were

simply 'not dissatisfied'" (20:57). Once a level of accept-

able economic and social satisfaction has been realized by

employees, changes that deal only with these "hygiene"

factors are pointless; it is doubtful that any further

increase in worker motivation would result. "To opera-

tionalize the motivation factors generally involves enrich-

ing tasks along certain lines" (14:28).

Empirical research shows mixed results for the

theory. To his credit Herzberg has played a role in
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several successful projects involving job redesign, par-

ticularly the series of studies done at AT&T. These

studies showed that job enrichment could lead to outcomes

beneficial to not only the individuals in the work settings,

but for the employing organization as well. overall, theJ

effect of the Herzberg motivation-hygiene theory is "to

point attention directly to the significance of the work

itself as a factor in the ultimate motivation and satis-

faction of employees" (20:58).

A number of shortcomings have been identified with

the theory, several of which are pointed out by Herzberg

himself (22:102-103). First, the theory is concerned with

worker satisfaction yet predictions follow which concern

worker motivation. No causality or linkage between satis-

faction and motivation is provided. Second, some of the

factors listed by workers that caused them to feel par-

ticularly good about their work might have been a function

of what Vroom described as "people tending to take the

credit when things go well, but protecting their own self

conc-pt when things go poorly by blaming their failure on

the environment" (14:31). Third, accountants and engineers

may see their jobs differently than do other groups of

workers; similarly, employees in a heavily industrialized

urban center such as Pittsburgh may have a different out-

look on their work than those in less industrialized cities.

Other less obvious criticisms exist as well; however, the
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fact remains that the motivation-hygiene theory is

...simple, persuasive, and directly relevant to the
design and evaluation of organizational changes, and
thus continues to be widely known and generally used
by managers in this country. (20:58)

It also served as the basis for the task design research

discussed in more detail later in this chapter.

Behavioral scientists consider Herzberg's two-

f actor theory to be content theory of motivation in that

it focuses on the question of what arouses, energizes, or

starts behavior. Emphasis here is placed on needs (con-

sidered to be internal qualities of a person) and their

fulfillment. However, Herzberg's theory provides little

insight into why people choose a particular behavior to

satisfy their needs. The following discussion examines

a process or "cognitive" theory, initially forwarded by

Victor H. Vroom, which attempts to look at the mental

(choice oriented) process in an effort to understand how

motivation occurs (43:399,405).

The "Exp ectancy Theor" Model of Motivation.

Vroom' s expectancy theory basically concerns choosing

behavior that can lead to desired rewards. He viewed

behavior as a function of expectations people have that

their behavior will lead to outcomes and, equally impor-

tant, the desirability of those outcomes. Vroom contri-

buted the three primary elements of expectancy theory

(expectancy, instrumentality, and valence) which, two
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decades later, are still widely accepted in their original

form by a host of researchers, psychologists, and aca-

demicians.

Expectancy, as postulated by Vroom. is the belief

that an act will be followed by an outcome. Stated another

way, it is the perceived relationship between effort and

performance. Instrumentality, by definition, is the belief

that one outcome will lead to the attainment of other out-

comes. Many rewards are known to have additional conse-

quences which may be as influential as the original reward

itself. The third variable, valence, is the degree to

which a person values a particular outcome.

In a work setting, the expec'ation is that out-

comes or rewards such as recognition, pay increases, and

promotion would have positive valences, while outcomes such

as reprimands, interpersonal conflicts, and job stress

would have negative valences (42).

The model asserts that the probability of a person
performing an act is a direct function of the algebraic
sum of the products of the valence of outcomes and
expectancies that they will occur given the act.
(50:276)

This motivational relationship is expressed as:

Valence x Expectancy = Motivation

As with other theories in the field of applied

psychology, criticisms have surfaced, primarily regarding

the complexity of the expectancy theory. Doubt has been

expressed by some researchers when they consider whether
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people actually work through expectancies, instrumentali-

ties, and valences every time they are motivated (43:408).

overall, however, the theory is a valuable contribution

to the understanding of worker motivation. It not only

emphasizes the involvement of both arousal and behavior

choice in the motivation of employees, but also has other

practical implications for managers. For instance, super-

visors may be able to increase performance by managing

intrinsic rewards in addition to extrinsic ones. Also,

managers are encouraged to link performance to outcomes

in appraisal sessions (feedback will be discussed at

greater length in the next section). Finally, since

research indicates valences vary from individual to indi-

vidual, supervisors may be able to increase performance

and satisfaction by giving those rewards to individuals

to whom they mean the most and making them commensurate

with the level of behavioral change desired (42).

The Job Characteristics Model. In a classic illus-

tration of the building-block approach to effective

research, Hackman and Oldham produced a highly useful frame-

work of task design processes based on previous models of

motivation (most notably Herzberg's two-factor theory).

This framework, called the job characteristics model (see

Figure 1), was presented "in an attempt to extend, refine,

and systematize the relationships between job character-

istics and individual responses to the work" (18:255).
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Critical proa n
Core Job Psychological Weork l Outome

Dimensions StatesWokOtme

SkiJ - variety Experienced High internal
Task identity 3.meaningfulness work motivation

Task significance of the work

High quality

Experienced work performance

Autoomy =-,responsibility
Autoomyfor outcomes High satisfaction

of the work with the work

Knowledge of the Low absenteeism

Feedback a-actual results of and turnover

work activities

Employee Growthj
Need Strength

Knowledge and Skill

"Context" Satisfactions

Fig. 1. Job Characteristics Model
of Work Motivation (18:256)
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As stated, the job characteristics theory "shows what kinds

of jobs are most likely to generate excitement and commit-

ment about work, and what kinds of employees it works best

for" (20:57).

The causal core of the theory is depicted by three

critical psychological states. These "are seen as primary

determinants of employee motivation and satisfaction, as

defined below" (14:39):

1. Experienced meaningfulness of the work. The

degree to which the individual experiences the job as one

which is generally meaningful, valuable, and worthwhile;

2. Experienced responsibility for work outcomes.

The degree to which the individual feels personally account-

able and responsible for the results of the work he or she

does;

3. Knowledge of results. The degree to which the

individual knows and understands, on a continuous basis,

how effectively he or she does at performing the job.

When these three conditions exist, the employee will very

likely have a positive feeling about himself when he per-

forms well. Additionally, motivation will decline signifi-

cantly if one of the three psychological states is missing.

These conditions are intrinsic to the work itself; Herzberg

would consider them to be "motivators" because they are

independent of external factors (such as a pat on the back
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from a leader). As such, they represent powerful concepts

in any effort to understand the relationship between job

characteristics and individual response.

The theorized relationship between the three psycho-

logical states and "personal and work outcomes" is illus-

trated in the right-hand portion of Figure 1. "When all

three are high, then internal work motivation, job satis-

faction, and work quality are high, and absenteeism and

turnover are low" (20:59). "Causal priorities among the

several outcome variables, however, are not explicitly

addressed by the model" (18:259).

The three key psychological states which give rise

to these important on-the-job outcomes are themselves

thought to be brought about by the presence of what Hackman

and Oldham describe as five core job dimensions. Shown on

the left-hand side of Figure 1, "three job characteristics

contribute to the experienced meaningfulness of the work,

and one each contributes to experienced responsibility and

to knowledge of results" (18:257). Collectively, the five

core job characteristics enable researchers to objectively

measure jobs and then, in cooperation with the manager,

to change them, so that they have high potential to moti-

vate those workers who perform them (20:59). The five

core dimensions are defined as follows (6:33):
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1. Skill variety. The degree to which the job

requires the employee to utilize a number of skills and

abilities;

2. Task identity. The degree to which the job

involves the completion of a whole and identifiable task

is clearly more meaningful (e.g., to assemble a complete

shaver rather than endlessly attach electrical cords);

2. Task significance. The degree to which the

task has a substantial and perceivable impact on the lives

of other people;

3. Autonomy. The degree to which the worker has

discretion in scheduling work and deciding how it is to be

carried out;

5. Feedback. Does the employee get frequent (and

reliable) answers to the question, "How am I doing?" In

other words, feedback is most powerful when it comes

directly from the work.

According to Hackman and Oldham, the overall poten-

tial of a job to elicit internal motivation in workers

should peak when the job is "(a) high on at least one (hope-

fully more) of the three job dimensions that lead to experi-

enced meaningfulness; (b) high on autonomy, and (c) high on

feedback" (18:258). These five characteristics can be

grouped into a single index called the Motivating Potential

Score or MPS. The MPS is used to assess how "enriched"

jobs are and is computed as follows (34:396):
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Motivating FSkill +Task Task 1
Potntal arL t Identity +Significance 1 x Autonn x Feeback

Score (MPS) 3

Techniques for measuring the five core job characteristics

are discussed in the methodology section of this report.

It should be noted that the MPS of a job does not cause

workers on that job to become highly motivated or satisfied.

Rather, a job with a high motivating potential "merely

creates conditions such that if the jobholder performs well

he or she is likely to experience a reinforcing state of

affairs as a consequence" (17:82).

Hackman and Oldham acknowledge the existence of

three primary moderators of the relationship between the

job characteristics and internal motivation. These factors

include a worker's job-relevant knowledge and skill; level

of satisfaction with aspects of the work context; and

growth need strength (17:88). The existence of these

moderators essentially indicates that differences among

people change (or moderate) how they interact with their

work. For example, workers with sufficient knowledge and

skill to perform well will exhibit positive feelings as an

outcome of their work if the job is high in motivating

potential. However, people will display unhappiness and

frustration at the same job if they are not competent

enough to perform well, because it "matters" to them they

they fell short of their sights. Additionally, employees
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who are satisfied with aspects of the work context (pay,

job security and co-workers, for instance) will likely

respond more positively to interesting jobs than those

workers who are dissatisfied with their environmental sur-

roundings (17:86). Finally, individuals who have a high

need for personal accomplishments will turn on eagerly

when they have jobs high in motivating potential (their

growth need strength is high). Workers whose growth need

strength is low and do not value the internal rewards may

respond with less enthusiasm or, in some instances, with

resentment (6:38). The implication here is that before

researchers attempt to enrich jobs, "they should assess

both individual differences in needs and contextual sources

of dissatisfaction" (34:402). Efforts to implement job

enrichment should proceed with caution, or should be

delayed if workers show a lack of growth need strength and/

or are substantially dismayed over pay or other environ-

mental conditions (34:402).

Empirical support comes from earlier studies in

the field of task design. Turner and Lawrence reviewed

the literature and acknowledged six core dimensions,

including variety, autonomy, knowledge and skill, inter-

action (required and optional), and responsibility (45:20).

"Measured across 47 jobs these dimensions were all closely

related, suggesting unidimensionality" (37:92). Hackman

and Lawler proposed four core task dimensions (variety,

26



autonomy, task identity and feedback) and found them "sig-

nificantly and strongly related to job satisfaction mea-

sures" (46:380). Hackman and Oldham refined the instrument

to measure task characteristics even further with their

Job Diagnostic Survey (JDS); they used this tool to obtain

data from 658 workers from 62 different jobs in seven

organizations (18:258). The JDS produces measures of core

dimensions "with reliability estimates typically above .70"

(37:93). Thus, the available empirical research suggests

that task design often has a positive relationship with

various employee responses (37:93).

A review of the methodological designs that have

been employed to develop this theory reveals several con-

cerns which, to date, have not been fully explained. For

instance, some studies discussed individual differences

yet made sociological level measures. Further, evidence

for the proposed moderating effects is scattered. Besides

the few studies which have systematically tested the

theorized moderators, several other individual difference

variables (such as alienation from middle-class work norms

and intrinsic versus extrinsic work values) have been pro-

posed as alternatives to growth need strength (17:95).

Additionally, the links between the job characteristics

and the psychological states may not be as neat and clean

as was proposed in Figure 1. For instance, reral of the

job characteristics (particularly autonomy) appear in some
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studies to affect psychological states other than those

specified in the model (17:95). Next, the assumption that

the chosen job characteristics are independent (that is,

mostly uncorrelated with one another) may not always be the

case. For example, in many organizations skill variety and

autonomy are especially closely intercorrelated. Thus,

simply summing the scores of the job characteristics may

prove to be just as good an estimate of the motivating

potential of jobs in some instances as using the more com-

plex MPS formula (17:96). Also, Hackman and Oldham con-

cede that the construct of feedback presented in the model

may contain inaccuracies. The primary flaw stems from the

omission of feedback from nonjob sources (such as one's

self) that also affect knowledge of the results of the

work. Frequently, in fact, supervisors, job incumbents,

and outside observers disagree about how much feedback a

specified job provides (17:96). And finally, it is not

completely clear how the objective properties of jobs

relate to peoples' perceptions of those properties (the

JDS actually measures perceived levels of job character-

istics). Stated in other words,

It is not known whether the motivational benefits of
"enriched" work derive primarily from objective task
characteristics or from employee perceptions of task
characteristics. (17: 97)

The literature shows a number of other issues

which need to be pursued, particularly to redress the fact
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that carefully controlled experimental work on job enrich-

ment in general is often lacking (17:330).

There is support in the research literature for

the basic job characteristics model, however, and despite

its apparent weaknesses and limitations, the job charac-

teristics model can be a useful tool in the field of job

diagnosis and enrichment, yielding valuable insight into

aspects of job design which are limiting organizational

effectiveness (10:36).

Applications of Job Enrichment

Job redesign is not listed among the newer concepts

in the field of management. Its demonstrated practical

value, however, continues to prompt interest among research-

ers and practitioners in their quest for increased worker

productivity. Knowledge based on the relationship between

technology, job design, productivity, and employee social

behavior has been traced in the literature to London's

Tavistock Institute in the 1950s (51:11). In a historical

synopsis, Yorks (51) cites benchmark studies in job design

ranging from the Ahmedabed Textile Mills on the Indian

subcontinent to applications in American firms including

IBM and AT&T (11).

While the job characteristics model has been the

subject of a substantial amount of attention in the past

decade, Griffin points out in his book Task Design that,
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few actual assessments of the complete theory have

been presented" (14:40). Hackman and Oldham present evi-

dence which generally supports the theory in their test of

the model. That same year (1976) two studies based on

limited job enrichment projects produced mixed results.

In a two-phase research investigation on productivity and

satisfaction, Umstot, Bell, and Mitchell found that job

enrichment had a substantial impact on job satisfaction but

little effect on productivity (46:379). However, an experi-

mental case study designed by Locke, Sirota, and Wolfson

to determine the effects of job enrichment on attitudes

and behaviors of clerical employees in a large federal

bureaucracy indicated that "job enrichment apparently had

no effect on attitudes" (27:701). This outcome is puzzling

in the sense that a large number of studies testing a task

design-motivation linkage have been supportive of that

relationship's existence (14:58).

Perhaps the most definitive test of the theory was

conducted by Christopher Orpen in South Africa in 1979.

The effect of job enrichment on employees was investigated

in a field experiment conducted in a federal agency among

clerical employees, who were randomly assigned to either

an enriched or unenriched condition. In the enriched

condition, a systematic attempt was made to enhance the

dimensions of skill variety, task identity, task signifi-

cance, autonomy, and feedback. In the unenriched condition,
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the workers continued to perform their routine tasks.

Following a six-month experimental period, the overall

effect of enrichment revealed: (1) enrichment caused sig-

nificant increases in employee job satisfaction, job

involvement, and internal motivation; (2) enrichment led

to significant decreases in absenteeism and turnover; but

(3) enrichment had little impact on performance. These

findings suggest that enrichment can cause substantial

improvements in employee attitudes, but that these benefits

might not generate higher productivity. Orpen asserted

that in order to explain the effect of enrichment on per-

formance, it is necessary to consider other variables

besides the three psychological states produced by jobs

which are seen to have certain characteristics (35:189).

Additional support was reported by Brief and Aldag (2)

following a partial replication of the model which yielded

significant, positive correlations between job dimensions

and employee reactions.

In the mid-1970s the U.S. Air Force recognized

the potential usefulness of the job enrichment concept and

incorporated a version of Hackman and Oldham's model (as

modified to include goal clarity as a core dimension) as

a test project in a number of combat support units. Under

Frederick Herzberg's direction, the Air Logistics Center

(ALC) at Ogden, Utah experienced enough success to warrant

the expansion of job enrichment programs to all five ALCs.
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The defense budget cutbacks, and subsequent emphasis on

enhanced productivity among Air Force leaders during the

latter half of the seventies led to the development of a

job enrichment capability which was no longer limited to

the civilian work force at Air Force Logistics Command

(AFLC). Projects conducted in both the Strategic Air Com-

mand and Tactical Air Command showed encouraging results

when compared to a control group, as manifested by improved

morale, job satisfaction, attendance, and satisfaction with

supervision (47:19). A cadre of Air Force officers became

trained in the diagnosis and implementation of job enrich-

ment concepts in an effort to further the principles of

the theory and enrich the jobs performed by airmen serving

in a wide variety of AFSCs. A more thorough description of

job enrichment as applied to Air Force settings is pre-

sented in a paper by Herzberg and Ref alko (23) based on

projects at Hill Air Force Base, Utah.

In summary, the passage of time and change of com-

mand throughout the top tiers of management have brought a

diminished emphasis to job enrichment in the Air Force;

however, the concept continues to be a subject of extensive

research in the field of applied behavioral science.

Missile Maintenance

In contrast to the explosion of interest and pub-

lished material in the field of work redesign and job
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satisfaction since the 1960s, a relative paucity of litera-

ture pertaining to missile maintenance exists. This sec-

tion of the literature review provides a cursory examina-

tion of some studies in the field of missile maintenance

and outlines the Minuteman concept and the current wing and

squadron organizational structure. The intent is to pro-

vide a thumbnail sketch of the maintenance tasks and envi-

ronment that characterize the six Minuteman bases, to allow

a more thorough understanding of the analysis to follow.

August of 1945 brcught the first public demonstra-

tion of the notion that a runaway multiplication of neutrons

in a piece of fissionable material could be made to con-

tinue long enough for a nuclear explosion to occur. The

energy was so great, and was released in such a short time,

that for an instant, the temperature at the center of the

explosion was many times higher than that at the sun's

center. Thus a tool that could in effect deliver pieces of

the sun's interior to the earth's surface was added to the

traditional tools of warfare (38:14). The Minuteman weapon

system encapsules this potential tool of destruction in its

nosecone and accounts for over 60 percent of the United

States' nuclear alert force (25:6).

One assumption that conditions this report is that

because only 100 Peacekeeper (formerly referred to as "MX")

missiles are being planned and the number of small ICBMs

produced is expected to be relatively limited, the Minuteman
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ICBM will continue to constitute the bulk of the U.S. land-

based nuclear missile force.

Even as ICBM vulnerability became a more pressing

issue with the advent of reportedly highly accurate modi-

fications of such MIRVed Soviet ICBMs as the SS-18 and -19,

survivable basing remained a firmly entrenched component of

the U.S. strategic triad. In April 1983, the President's

(Scowcroft) Commission on Strategic Forces supported the

continuity of the Minuteman force by reporting:

Whereas it is highly desirable that a component of the
strategic forces be survivable when it is viewed
separately, it makes a major contribution to deter-
rence even if its survivability depends in substantial
measure on the existence of one of the other components
of the force. (32:24)

To sustain the effectiveness of the Minuteman missiles

through the year 2000, the Air Force is planning to invest

approximately $4 billion over the next ten years in Minute-

man improvements (40:27). General Scowcroft himself told

the House Armed Services Committee:

We found out in the Commission that [most researchers]
were looking at a single way to harden silos: thicker
walls, more reinforced concrete, more structural steel
and so forth. We suggest . . . that we have to harden
by a different technique, by what we call shock
absorbers, crushable structural steel implacements
outside the perimeter of the silo, which can very
easily be done on the existing Minuteman. This crush-
able structural steel embedded in cement would absorb
the shock waves through the earth and from above.
(32:27)

This hardening revolution (based on observed Soviet

techniques as well as on new evidence that nuclear ground
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bursts create narrower but deeper craters than previously

thought) indicates hat the Minuteman weapon system is

lik-ly to remain as a viable strategic offensive threat to

communist nations throughout the next decade and perhaps

longer. U.S. policy continues to dictate that regardless

of how much hardness is built into the Minuteman system,

its primary objective (along with manned bombers and

submarine-launched ballistic missiles) is to provide for

deterrence against possible Soviet aggression.

The Minuteman Concept. The Minuteman weapon system

is a hardened and dispersed complex of solid propellant

ICBM facilities under the command of a series of manned

underground launch control centers. The centers are

designed to enable the effective launch of programmed

missiles during and/or after nuclear attack. The system

also incorporates features that allow for extended survival

of the operational crew members (1:1).

The desire to locate the land-based leg of the

strategic triad away from high population areas of the

United States coupled with range considerations, resulted

in the majority of the Minuteman wings being located on the

"Northern Tier.". The desirability of military service in

these regions (Rapid City, South Dakota; Great Falls,

Montana; Cheyenne, Wyoming; Mi~not and Grand Forks, North

Dakota; and central Missouri) is hypothesized by the author
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to be a potential element of overall dissatisfaction among

those associated with missiles and is addressed further

in later chapters.

The typical wing consists of either 150 or 200

unmanned launch facilities (LFs) and 15 or 20 manned launch

control facilities (LCFs), respectively. To minimize the

potential damage received from any single attacking weapon,

all facilities are separated by a designated distance.

This dispersion results in the average site being approxi-

mately 70 miles from the Air Force base that supports the

complex (25:7).

Since its initial deployment in the early 1960s,

Minuteman has had a clearly superior operational ready rate

among those strategic weapon systems in the field. The

measure of success has long been the strategic alert indi-

cation (or "green light") in the launch control center.

This strategic alert light is indicative of the weapon sys-

tem's capability to perform its intended mission, vis to

launch upon lawful order. However, in consonance with U.S.

policy that strategic weapons will not be fired in a first-

strike capacity, the strategic missile wings are responsible

for insuring that the designed-in hardness features are

maintained to specifications, a factor that the 'green

light" is not able to monitor.

For example, if a radiation protection seal is damaged,
no electronic system monitors it or displays its
status. Consequently, real system reliability may be
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something less than what is indicated by the "green
light" status. (25:10)

Additionally, since facilities and equipment are often

undisturbed for lengthy periods of time, effective main-

tenance technicians are dispatched to the missile complexes.I

Thus, while Minuteman design (response time and

hardness) is important, it alone cannot insure that the

system would be abie to perform its mission in time of war.

Ultimately, it is the people who operate and, particularly,

those who maintain the missiles who actually determine the

overall capability. The following section describes the

maintenance organization's makeup and contribution to that

end.

Maintenance Organization. The Minuteman mainte-

nance unit in an ICBM wing follows a concept which uses

decentralized specialists and strong centralized control

in an effort to fulfill Air Force maintenance policy. In

terms of ICBM maintenance, this policy espouses that:

All maintenance actions and all of management's
efforts must be dedicated to support of the Single
Integrated Operations Plan (SION). A high alert rate
is required; however, it must be the product of effec-
tive and safe management of assets without compromise
of safety, security, or maintenance discipline.
(49: 1-1)

Several additional directives warrant attention in

this discussion, including:

[1] Quality maintenance depends on the integrity
of the individual technician, who must accomplish his
tasks properly, regardless of the environmental condi-
tions. (25:13)
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[21 Management must place emphasis on timely, high-
quality, base-level inspection, repair, and modifica-
tion of equipment. (25:13)

[31 Missiles are not removed from alert for the
sole purpose of accomplishing routine action time com-
pliance technical orders, minor maintenance, or cor-
rosion control actions. (25:33)

[4] Maintenance actions performed in the field
primarily consist of removal and replacement of drawers
or major components. (25:13)

[51 Specialized maintenance tasks performed at
Minuteman missile sites are primarily accomplished by
functional maintenance teams consisting of a team chief
and attached specialists. These teams are dispatched
as a basic or individual team, or as a composite team,
which is a basic team augmented by additional special-
ists. (25:14)

[6] People are a manager's most valuable asset,
and managers and supervisors must insure that their
people are equipped, trained, and motivated to perform
effective, quality maintenance. (9:7).

The Deputy Commander for Maintenance. At the base

level, overall responsibility for the maintenance of the

wing's missiles rests with the Deputy Commander for Main-

tenance (DCM), who is accountable to the Wing Commander.

Figure 2 depicts this organizational structure. The DCM

is required to plan, schedule, control, and direct all main-

tenance resource utilization to meet mission needs.

Maintenance Staff. The maintenance staff structure

consists of Quality Control, Maintenance Control, Training

Management, and Maintenance Management divisions as well as

a Maintenance Superintendent to assist the DCM in carrying

out the plethora of responsibilities assigned.

38



4J-

U)0 0

--

0 -W
NN

-- H

4.

00

ro .

C 94J~ 4)

4J g r-4 :3

co 0.0

-4 H I C
c* n U

(D 4

399



The Quality Control division personnel endeavor to

ensure effective maintenance operations through inspec-

tions and evaluations of maintenance actions, procedures,

equipment, and facilities. Quality Control administers the

Maintenance Standardization and Evaluation Program (MSEP)

in an effort to achieve a high standard of quality main-

tenance and they monitor the currency and applicability of

technical data. In addition to checking the management of

activities in maintenance work centers via 180-day activity

inspections, Quality Control conducts technical inspections

on a random basis at launch facilities, launch control

facilities, on in-shop maintenance actions, and on support

equipment. To ensure the quality of maintenance being per-

formed, this division evaluates each maintenance technician

at least annually while the technician is performing his

job; special one-time or unusual situation inspections

complement the regulatory and judicial functions of Quality

Control.

The Maintenance Control Division provides central-

ized control of the teams which perform the "hands-on"

production effort. As such, these personnel serve as the

central nervous system of the missile maintenance complex,

ensuring that all actions are scheduled, planned, and con-

trolled. The division has three branches to accomplish

these responsibilities: Job Control, Scheduling Control,

.9 and Materiel Control.
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Job Control directs and controls the daily main-

tenance effort and maintains the status of all LFs and LCFs

in the wing. Job Control personnel log discrepancies on

appropriate status boards and in the computer data base

when malfunctions are reported from an LCF. If the mal-

function is a high priority job or if an emergency condi-

tion exists, Job Control will either divert a maintenance

team from another job at a neighboring site, or schedule a

maintenance team from the base on a priority dispatch to

the field. If the malfunction is such that an immediate

response is not required, it then becomes the responsibility

of the Scheduling Control Branch (3:5).

Personnel from the Scheduling Control Branch review

the outstanding malfunctions requiring maintenance, match

the available resources such as tools, vehicles, mainte-

nance shop personnel, and maintenance teams to known work

requirements, and schedule the date and time these resources

will be used to correct the malfunction. Also, Scheduling

Control provides a work package for each job and coordi-

nates it with the appropriate work center supervisor to

ensure that fully qualified personnel are assigned to each

task (3:5).

Materiel Control provides coordination between

maintenance and supply, and manages acquisition requests

for the entire maintenance substructure (9:12).
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The Training Control Division manages each facet

of the wing maintenance training program. It schedules,

monitors, and controls formal upgrade training, job quali-

fication training, management training, general training,

and special as well as recurring training requirements

that may be generated. Training Control consists of two

branches: Training Management Branch, whose mission is to

train individual technicians and a Team Training Branch

(TTB) whose responsibility lies in training technicians to

perform as effective, coordinated teams (9:10-11). In

order to realize the maximum, benefit from the training pro-

gram, each Minuteman wing has an off-base actual launch

facility which is dedicated to training as long as readi-

ness conditions allow, as well as a training launch facil-

ity, which is essentially an LF simulator (25:23).

The Maintenance Management Division provides such

support to the rest of the DCM staff agencies as adminis-

tration, production analysis, data automation, support

plans and programming and financial reporting. In addition,

this division provided. a Technical Engineering Branch which

is more directly related to the business of maintenance pro-

duction.

This branch provides the chief of maintenance with
the expertise to resolve immediate weapon system prob-
lems beyond the troubleshooting procedures of normal
technical data or normal skill of assigned technicians.
It also provides the chief of maintenance with an engi-
neering capability for investigating recurring weapon
system equipment deficiencies and for determining the
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action to be taken for these problems. Technical engi-
neering personnel are qualified engineers and ballis-
tic missile systems analysts who have been specially
selected and trained to analyze, isolate, and resolve
weapon system problems beyond the scope of normal tech-
nical data and technical training. (25:24)

Finally, the DCM has an enlisted maintenance super-

intendent who serves as the primary observer of the day-

to-day maintenance production effort. Besides providing

this feedback, the superintendent also functions as a vital

link between the enlisted force and the DCM (9:10).

The Missile Maintenance Squadrons. The line (pro-

duction) function of the Minuteman wing's maintenance

deputate falls on the shoulders of the two missile main-

tenance squadron commanders and their respective units:

the organizational missile maintenance squadron (OMMS,

which directs its efforts toward organizational level main-

tenance), and the field missile maintenance squadron (FMMS,

which concentrates primarily on intermediate level main-

tenance).

The squadron commanders each have a maintenance

supervisor to whom they delegate authority for the tech-

nical supervision and maintenance production of the entire

squadron. The squadron commander is thereby freed to focus

concern on the remaining aspects of command including:

organizing resources, providing mission orientation,

insuring safety and security, providing for the welfare
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and morale of the troops, and administering discipline and

military justice.

Branch Chiefs are responsible to the maintenance

supervisor for the management of specific functional areas

which are subdivided into shops or team sections. Section

chiefs, primarily concerned with jobs scheduled by main-

tenance control, are responsible to their respective branch

chiefs for the management and supervision of assigned main-

tenance technicians. Team chiefs are responsible for the

actual maintenance production work accomplished both at

the missile sites and in the shops on base (9:16).

Field supervisors (maintenance officers and NCOs)

serve as an extension of the maintenance supervisor to

implement his policies and monitor the maintenance dis-

cipline, adherence to technical data and compliance with

safety rules of the maintenance technicians while in the

field (25:15).

There are primarily five kinds of missile team sec-

tions which provide technicians for dispatch to the field

to perform maintenance: Electro-Mechanical Teams (EMT),

Missile Maintenance Teams (MMT), Missile Handling Teams

(MHT), Facilities Maintenance Teams (FMT), and Periodic

Maintenance Teams (PMT). A brief description of each type

of team follows.

EMTs consist of two or three airmen with the 411X0

(formerly 316X0) AFSC. These technicians monitor and
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operate consoles, panels, and checkout equipment, perform

malfunction analysis, as well as assemble, repair, maintain,

modify, inspect, and service the missile, its electronic

systems, and associated ground equipment to component

level.

MMTs are composed of five or six airmen assigned

the 411Xl (formerly 443X0) AFSC. These technicians, as

the name suggests, perform maintenance on the missile

itself. MMTs assemble, repair, maintain, modify, con-

figure, inspect, and service missiles, missile subsystems,

and related support equipment (3:18).

MHTs similarly consist of five or six airmen desig-

nated by the 411Xl AFSC. These enlisted personnel, how-

ever, perform removal and replacement of missiles at LFs,

and on-load and off-load missiles into/from aircraft and

rail cars (3:19).

FMTs are composed of two or three airmen assigned

to the 411X2 (formerly 445X0) AFSC. They perform tasks

associated with the power distribution system at the mis-

sile complex and work on the site environmental control

system (3:19).

PMTs primarily perform preventive maintenance, in

contrast to the four teams described above (which are con-

cerned chiefly with corrective maintenance tasks). PMTs

consist of five or six technicians who hold the 411X2 AFSC.

These airmen inspect, monitor, troubleshoot, operate,
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maintain, and repair missile weapon system support facil'i-

ties and equipment (similar to FMTs), but are generally

qualified in a greater number and variety of tasks than are

members of an FMT (3:19).

The discussion of these five teams should help the

reader more fully appreciate the nature of the maintenance

production function and the way the two maintenance squad-

rons are organized to carry out that mission.

Organizational Missile Maintenance Squadron. The

OMMS provides maintenance teams dedicated to on-site mis-

sile maintenance which is often directly related to the

alert status of the weapon system. The squadron has a

Missile Electrical Branch, a Missile Mechanical Branch,

and (when assigned) a Transient A>4rt Branch.

The Missile Electrical Branch is comprised of EM.Ts

who are responsible for targeting and alignment of missiles,

repair of electronic, surveillance, electrical, and access

system components at LCFs and LUs. The Missile Mechanical

Branch removes, transports, and installs missiles, reentry

vehicles and systems, propulsion system rocket engines,

Emergency Rocket Communications Systems, and penetration

aid sections. Personnel from the MHT and MMT sections per-

form these tasks. When assigned, the Transient Aircraft

Branch provides ground handling and servicing of transient

aircraft.
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Field Missile Maintenance Squadron. Three primary

sections combine to form the FMMS: Shop Maintenance, Facil-

ity Maintenance, and Vehicle and Equipment Control branches.

(When authorized, a Precision Measurement Equipment Labora-

tory (PMEL) and a Reentry Vehicle Branch are additionally

assigned). The FMIS performs both organizational and

intermediate level maintenance either by: (1) "on-equipment"

specialists or maintenance teams, or (2) "in-shop" main-

tenance.

The Shop Maintenance Branch consists of three

shops: the Mechanical, Power-Refrigeration-Electric, and

the Electronics Laboratory. The Mechanical Shop operates

and maintains selected test facilities and provides in-shop

maintenance on weapon system unique vehicles and equipment.

The Power-Refrigeration-Electric Shop provides in-shop main-

tenance for their respective specialties. The Electronics

Laboratory

. . . is responsible for the checkout, inspection,
calibration, and repair of electronic systems com-
ponents of the missile associated aerospace ground
equipment. The electronics laboratory operates and
maintains electronic test equipment and performs bench
checks and the repair of electronic components removed
from the missile sites. All of the on-base build-up
actions required on the missile guidance set are per-
formed by the electronics laboratory. (25:18)

Technicians from these shops may be called upon to augment

maintenance teams in the event that the discrepancy/mal-

function calls for their particular specialty.
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The Facility Maintenance Branch contains four sec-

tions: Facility Maintenance Team, Periodic Maintenance

Team (both of which were previously described), Pneudrau-

lics, and Corrosion Control. The Pneudraulics Section is

responsible for providing both in-shop and on-site main-

tenance support on hydraulic and pneumatic systems and the

associated test equipment (25:20). As implied by its name,

the Corrosion Control Section performs preventive and cor-

rective treatment (painting) to the LF and LCF facilities.

The Vehicle and Equipment Control Branch (VECB) is

responsible for providing vehicles to support maintenance

dispatch requirements, controlling and issuing equipment to

maintenance teams dispatching to LFs or LCFs, and con-

trolling, maintaining, and issuing technical orders for use

by both of the missile maintenance squadrons.

The PMEL Branch (when assigned) maintains, cali-

brates, and certifies specified test equipment. The

Reentry Vehicle Branch (when assigned) maintains reentry

vehicle warheads and associated handling and test equip-

ment (9:17).

These technicians collectively perform the main-

tenance complex's vital and demanding role of supporting

the wing's SIOP responsibility. Their daily contact with

the Minuteman weapon system and their particular expertise

in the system's strengths and weaknesses gives them unique

insight on matters of morale and job satisfaction and,
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ultimately, on the overall reliability of this highly stra-

tegic component in the U.S. arsenal of deterrence.

S ummary

This chapter highlighted the behavioral science

approach to work redesign by examining several theories of

worker motivation (both process and content) and also pro-

vided some insight into the Minuteman concept as it cur-

rently exists at six Strategic Air Command bases.

Air Force regulation dictates that "the key to suc-

cessful maintenance production is a stable, weapon system

experienced maintenance workforce" (49:10). It further

states that

Air Force specialties should be designed to empha-
size maximum productivity of limited resources through
job enlargement by making skills weapon system spe-
cific rather than subsystem specific. This will enable
the development of a manpower base responsive to future
force requirements and to economic and demographic
realities. (49:10)

Thus, understanding the linkage between theory and

policy (as presented in this chapter) is extremely helpful

to the reader as the study progresses to the methodology.
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III. Methodology

This chapter presents the plan and methods used to

conduct the research for this study. Topics of discussion

include the respondents (whose inputs became the source of

the data base), the survey instrument, the specific diagnos-

tic plan, and the tools of analysis utilized to measure the

relationships between the workers' perceptions of their

jobs and selected attitudes which are present. The actual

task characteristics measured and analyzed are those

described by Hackman and Oldham in their job characteristics

model of work motivation. Other specific areas of analysis

include the overall potential of a job to encourage internal

work motivation on the part of job incumbents (as measured

by the motivating potential scores), the extent to which

missile maintenance technicians are satisfied with their

work (context satisfactions), and finally, the workers'

perceptions of what aspects, if any, are in need of change.

Several assumptions which condition the methodology used

in this research close out this chapter.

Study Group and Administration

of Surveys

The study population is comprised of only enlisted

maintenance technicians who perform duty within a SAC
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Minuteman Missile Wing Organizational Missile Maintenance

Squadron (OMMS), Field Missile Maintenance Squadron (FMMS),

or Strategic Missile Wing maintenance staff division and

assigned to one of the selected career fields. In this

manner, administrative personnel who are assigned to the

missile squadrons and wing (but who do not directly partici-

pate in such tasks as removal and replacement, repair,

inspection, servicing or calibration of components and end

items), are excluded from this research.

Although the scope of this report encompasses the

six Minuteman Strategic Missile Wings exclusively, it is

the author's assertion that the absence of data from main-

tenance personnel assigned to the one remaining fully opera-

tional Titan II missile wing (Little Rock AFB, Arkansas)

and those assigned to the three activated GLCM units over-

seas (Greenham Common, United Kingdom; Comiso, Italy; and

Florennes, Belgium) does not adversely impact the procedural

design of this study.

Additionally, surveys were administered only to

individuals from the selected AFSCs who had attained a

three, five, or seven skill level. A skill level is trans-

lated to indicate "the degree of competence an individual

has achieved with respect to the duties and responsibilities

associated with an Air Force Specialty (AFS)" (3:14). Pro-

gression through the skill levels (refer to Table 2) is

accomplished through a logical set of steps including
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TABLE 2

AIR FORCE SKILL LEVELS AND CAREER POSITIONS (3:15)

Skill Level Career Position

1 Trainee

3 Apprentice

5 Journeyman

7 Supervisor/Technician

9 Superintendent

formal technical training, on-the-job training (OJT), and

completion of the AFS specific Career Development Course

(CDC). Designed for specific skill levels within a career

field, CDCs contain study materials relating to the tech-

nical aspects of a technician's functional work area. The

award of a three skill level is bestowed upon those

enlisted personnel who graduate from the technical train-

ing course at Chanute AFB, Illinois. Technicians subse-

quently earn the five skill level by successfully com-

pleting the CDC for their assigned specialty, completing

applicable OJT requirements, and obtaining the recomnmenda-

tion of their supervisor (3:14).

By limiting the sample population to those airmen

and noncommissioned officers (NCOs) who possess a three,

five, or seven skill level, the data should more accurately

depict the perceptions of those technicians who actually
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perform (rather than strictly supervise) the tasks which

directly relate to the focus of this study. From an esti-

mated population of 2275 three, five, and seven level tech-

nicians, two hundred individuals from each of the three

identified AFSCs were randomly selected by means of an

Atlas search--a computer search technique which selects

Air Force members meeting specific criteria from an exist-

ing personnel data base. Next, survey packages were dis-

tributed to selectees by name through their parent organi-

zations. The package consisted of a cover letter, complete

with instructions, the survey itself (contained in Appen-

dix C), and a preaddressed return envelope. The overall

response rate and selected AFSC response rates are listed

in Table 3. The total percentage of 52.3 is very near the

anticipated 55 percent mark (based on the author's discus-

sions with faculty and advisors at AFIT); therefore, the

response rates are considered adequate for this research

project.

The Suve Instrument

The questionnaire used to collect data for this

study is called the Perceived Job Characteristics and Atti-

tude Questionnaire and is composed of two parts: (1) the

short form of the Job Diagnostic Survey (19) which was

designed to measure relevant variables in the job charac-

teristics theory; and (2) a brief set of questions designed
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TABLE 3

SURVEY RESPONSE RATES

AFSC Number Sent Returned Usable* Return Rate

411X0 200 108 54.0

411Xl 200 117 58.5

411X2 200 89 44.5

Total 600 314 52.3

*Note: The actual response rate was slightly higher
than indicated; however, four surveys were excluded from
the sample returns due to "gaming" (i.e., respondent
answered all questions with a "1") or failing to answer all
six sections of the questionnaire.

to provide demographic characteristics of the survey popu-

lation. Each equestion is designed to measure a personal,

affective reaction or feeling that an individual obtains

from performing his or her job. The data provided by the

first part of the questionnaire, however, is subject to

more robust testing and analysis than is a portion of the

demographic data, whose existence serves to provide a base-

line for further research conducted in the field of main-

tenance.

The Job Diagnostic Survey (JDS)

The JDS is intended to diagnose existing jobs to

determine if (and how) they could be redesigned in an

effort to enhance employee motivation and productivity

(19:59). Its importance in this study is paralleled by
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that of the job characteristics model itself and warrants,

therefore, a thorough description. The JDS was first

described by Hackman and Oldham in 1974, although its

origins lie in previous methodologies developed earlier by

Turner and Lawrence in Industrial Jobs and the Worker (45)

and Hackman and Lawler in a Journal of Applied Psychology

Monograph (16). A significant number of the scales and

items used in these prior studies have been revised and

now appear in the JDS. The JDS itself took two years and

three major revisions, and was taken by over 1500 indi-

viduals working on more than 100 different jobs, before

it appeared in its present form (19:161). Two forms of

the JDS have surfaced: the JDS and the JDS Short Form.

The JDS Short Form was chosen to administer in this study

for three reasons. First, this instrument contains the

same scales and measures the same objective job dimensions

as the JDS, while containing fewer items, and thus requir-

ing less time to complete by its recipients. Second,

scoring procedures for the Short Form are readily available

(note Appendix D). Third, the psychological states

theorized (experienced meaningfulness of the work, experi-

enced responsibility of the work outcome, and knowledge of

results) by the model as mediating between the core job

dimensions and the outcomes of the work are not, in and of

themselves, measured by the Short Form. Because they are
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not the subject of any direct hypotheses presented in this

report, their inclusion is not considered to be necessary.

Relevant Concepts Measured

by the JDS

The JDS provides measures of the five core dimen-

sions, presented in Figure 1 (Chapter II), which serve as

key variables in this study. In addition to skill variety,

task identity, task significance, autonomy, and feedback

from the job itself, two additional job dimensions are

measured by the JDS, including (19:162):

1. Feedback from agents. The degree to which the

employee receives clear information about his or her per-

formance from supervisors or from co-workers. (This dimen-

sion is not, strictly speaking, a characteristic of the job

itself. It is included to provide information to supple-

ment that provided by the "feedback from the job itself"

dimension.)

2. Dealing with others. The degree to which the

job requires the employee to work closely with other people

in carrying out the work activities (including dealings

with other organizational members and with external organi-

zational "clients").

Scores on the job dimensions are collected from questions

in two sections of the JDS. In the first section,

employees mark on the seven-point scale the relative amount
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of each job characteristic present (in their perception)

in the work they perform. In the second section, employees

express the accuracy of a collection of statements about

the characteristics of their job (19:162).

Additionally, the JDS measures a number of per-

sonal outcomes that workers experience from carrying out

their duties. These outcomes are affective reactions or

feelings an employee develops rather than direct measures

of actual work outcomes (such as productivity). These per-

sonal outcomes or "rewards" are measured in terms of

(19:162):

1. General satisfaction. An overall measure of

the degree to which the employee is satisfied and happy

with his job.

2. Internal work motivation. The degree to which

the employee is self-motivated to perform effectively on

the job--that is, the employee experiences positive internal

feelings when working effectively on the job, and negative

internal feelings when doing poorly.

3. Specific satisfactions. A number of short

scales provide separate measures of satisfaction with:

a. growth satisfaction--the opportunity for

personal growth and development on the job;

b. job security;

c. social satisfaction--includes peers and

co-workers;
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d. pay and other compensation; and

e. supervision.

Items measuring the first two affective reactions listed

are intermixed with items investigating the three critical

psychological traits (in the long form only). For the five

specific satisfactions listed, employees directly report

whether they are satisfied or dissatisfied with their jobs.

Finally, the JDS taps the strength of the

employee's growth need from his or her work. This observa-

tion is predicted to influence how positively an employee

will respond to a job which exhibits objectively high moti-

vating potential (19:163).

Applications of the job characteristics theory

allow a researcher to compute the motivating potential

score (MPS) of a job expressed in terms of the five core

job dimensions discussed earlier. The MPS, then, may be

thought of as "a single summary index of the degree to

which objective characteristics of the job will prompt

internal work motivation" (20:59).

Development of the JDS

The JDS has been the most widely used questionnaire

in task design research, and there exists a substantive

body of information regarding its development, reliability,

and validity. Results originally reported in the test of

the theory by Hackman and Oldham were based on 658 employees
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working on 62 different jobs in 7 organizations. The jobs

spanned a wide spectrum, from blue-collar to professional

work; organizations likewise ranged from industrial to ser-

vice settings. Geographically, respondents were polled

from the east, southeast, and midwest positions of the

U.S. in both rural and urban settings. Participation was

entirely optional and confidentiality guaranteed.

Internal consistency reliabilities ranged from a

high of .88 (growth need strength) to a low of .56 (social

satisfaction). The median off-diagonal correlations (one

indication of the discriminant validity of the items)

ranged from .12 (task identity) to .28 (growth satisfac-

tion). Overall, the results suggested "that both the

internal consistency reliability of the scales and the dis-

criminant validity of the items are satisfactory" (19:164).

A detailed presentation of the substantive validity of the

JDS is presented in Development of the Job Diagnostic

Survey by J. Richard Hackman and Greg R. Oldham (19), a

discussion of which appears in Appendix E of this report.

Diagnostic Use of the JDS

As a data collection instrument, the JDS is

extremely useful in diagnosing existing jobs prior to work

design, as one input of a multi-method analysis regarding

whether and how redesign should proceed (17:103). This

study's aim is to interpret the JDS responses using the
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analysis format provided in the next section to identify

any jobs and/or environmental conditions (intrinsic and/or

extrinsic factors) which might contribute to substandard

individual motivation and job satisfaction. Thus, any

indication of potential need for work redesign or policy

change recommended at the conclusion of this research has

its basis in the information obtained from this data. In

this manner, any preexisting bias on the part of the author

should be minimized.

Hackman and Oldham present a framework of the spe-

cific methodology they used in the test of their theory of

job characteristics in Work.Redesign (17). This framework

consists of a sequential analysis plan and investigation of

the JDS scores for each theory variable to establish their

usefulness in making each diagnostic determination (15:83).

This plan, which consists of five questions (as modified),

is used by the author to diagnose existing missile main-

tenance jobs with respect to the possibility of task

redesign. Table 4 contains a summary of the five key ques-

tions which undergird this methodology.

To further strengthen the understanding of this

specific method used in this study, a flow chart of the

diagnostic plan is illustrated in Figure 3 (15:83). A

dicussion follows which serves to relate the construct

of the questionnaire administered to the diagnostic activi-

ties as presented.
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TABLE 4

SUMMARY OF FIVE QUESTIONS TO ASK IN DIAGNOSING WORK
SYSTEMS PRIOR TO WORK REDESIGN (17:128)

Assessing the need for work redesign

1. Is there a problem or an exploitable opportunity?

2. Does the problem or opportunity centrally involve
employee motivation,-satisfaction, or work effec-
tiveness?

3. Might the design of work be responsible for the
observed problems?

4. What aspects of the job most need improvement?

Determining the feasibility of work redesign

5. How ready are the employees ready for change?

Step 1. Are motivation and satisfaction potntal

problem areas in SAC Minuteman missile maintenance units?

In the past, the literature relates several instances in

which unwarranted work redesign programs have been ini-

tiated by managers who exhibited more zeal than actual

understanding of their organizations' problems. The mid-

1970s, in particular, was a time that saw organizations

"jumping on the job-enrichment bandwagon" with results, as

might be expected, turning out less than optimal. Accord-

ing to Hackman and Oldham, "If work design is to be imple-

mented only because someone says it should be, failure is

just around the corner" (17:110). The JDS is a readily

available diagnostic tool that reduces the risks of
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1. Is withdrawal behavior,
retention or motivation
a problem in SAC missile
maintenance?

2. Is job satisfaction,
motivation, or growth
satisfaction part of
the problem?

3. Might the design of
work be responsible
for the observed
problems?

4. What aspects of the
job most need improve-
ment?

4
4a. Examine work context

satisfactions.

44

5. How ready for change
are the maintenance
technicians?

Fig. 3. Sequential Diagnostic Plan (10:58)
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intuition with respect to job design and may be used to

make a determination of the real cause of an organiza-

tion's inability to meet its goals. Based on conversa-

tions with Air Force Human Resources Laboratory (AFHRL)

personnel (4) and the underlying assumption presented in

a 1984 report concerning the missile maintenance environ-

ment "that maintenance organizations have problems" (5:2)

and "that, in studying Air Force maintenance as a whole,

problems will surface which can be solved . . . through

policy changes," (5:12) the author proposes that the

administration of the JDS to Minuteman missile units is

justifiable. The information from the data provided was

used to answer the remaining questions in diagnosing work

systems prior to work redesign.

Step 2. Does the problem centrally involve job

satisfaction, motivation or growth satisfaction? In this

application, JDS scores on internal work motivation,

general satisfaction, and growth satisfaction were col-

lected for each AFSC and compared to one another and to

baseline normative scores provided by Hackman, Oldham, and

Stepina for nonmanagerial job families (present-,d in Appen-

dix E). Deviations from the established norms in the nega-

tive direction could indicate that motivation and satis-

faction are specific problem areas (15:18).
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Step 3. Determine whether the design of work

might be responsible for the observed problems. Research-

ers have determined that

. . . work redesign is an appropriate change strategy
only if there is reason to believe that observed prob-
lems may have their roots in the motivational proper-
ties of the work itself (17:111)

or from the work environment. To help make this assess-

ment, the motivating potential score (MPS) provided by the

JDS of each of the surveyed AFSCs is compared with one

another and with the national norms. If MPS is low, then

it appears reasonable to conclude that the work itself may

be contributing to the organizational and attitudinal

problems previously documented; if MPS is high, it then

would be reasonable to inspect other aspects of the work

environment (for example, supervision, co-worker relations,

or pay as tapped by the JDS) as potential causes of the

observed shortcomings (17:111). Again, if the responses

of technicians indicate an MPS near or below the national

averages for these scales, then it is appropriate to pro-

ceed to the diagnostic step described next.

Step 4. What aspects of the job most need improve-

ment? According to Hackman and Oldham,

It is not enough to know that a job is low in moti-
vating potential (as determined by the MPS). Research-
ers also must identify what it is about the job that
most needs to be improved. (17:115)

To accurately identify these specific weaknesses of a job,

this research examines the job in terms of the five core
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dimensions described in the model. Utilizing the seven-

point scales and computed MPS scores, job profiles are

constructed to emphasize areas where improvement would be

most beneficial. Illustrated job profiles identified as

"ideally" enriched, "normally" enriched, or "poorly"

enriched are depicted in Figure 4 (15:86). Accomplishment

of this step includes both hypothesis testing as described

in the above steps and correlation analysis to help priori-

tize the core job dimensions as an aid in adapting an

effective job redesign program to a particular career

field (10:63).

Once the above four questions have been tested,

Hackman and Oldham postulate that, "it should be clear

whether work design is a sensible change strategy for the

organization under study" (17:115). When this is the case,

the focus of the diagnosis shifts from whether change is

needed to whether it is feasible to actually carry out the

necessary changes in the target jobs.

Prior to examining this feasibility, several con-

text satisfaction indicators (such as pay, supervision, and

co-worker relationships) measured by the JDS are tested to

help present a more complete picture of the work environ-

ment. The significance of these contextual variables is

that when problems exist in these areas, the employee may

be unable to exploit opportunities for growth and personal

development in the job (10:63).
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Step 5. Are the workers willing to support a jab

redesign program? Regardless of the diagnostic outcome

and redesign plan of the researcher, analysis must include

the relative degree of the employees' "'readiness' for

change. JDS responses which tap this attitude are those

measures which identify employee growth needs. Employee

receptiveness to work redesign has been found to vary

directly with perceived growth needs in a significant num-

ber of studies to support this link in the theory. Thus,

an evaluation of the extent, timetable, and method associ-

ated with a job enrichment program may be determined by

the magnitude of the growth need strength measure.

Statistical Analysis

Following the sequential diagnostic plan presented

in the previous section, this discussion specifies the sta-

tistical tools utilized to determine whether the samples

drawn from the population differ from one another in a

statistically significant (or insignificant) manner. The

statistical textbooks and ,,;revious research papers present

a plethora of analytic methods to investigate data on job

satisfaction; the author has selected two of these methods,

large-sminple hypothesis testing about the difference

between two population means and correlation analysis, to

answer the investigative questions. Actual analysis of

the data was performed using the Statistical Package fcr
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the Social Sciences (SPSS) program (update 9) developed by

Northwestern University. SPSS routines used for this study

were:

1. FREQUENCIES

2. Pearson Correlation (PEARSON CORR)

Large Sample Difference of Means. The SPSS

FREQUENCIES routine was used to compile statistics to pro-

vide the distribution of responses and to analyze the sig-

nificance of deviations within and between the various

subgroupings. The FREQUENCIES routine provided the follow-

ing information for each category:

1. mean

2. median

3. mode

4. standard deviation

5. variance

6. minimum and maximum values

7. number of actual responses

Sample means and standard deviations were the selected

parameters used in the testing of hypotheses. In this

manner, the sequential diagnostic plan was followed and

each of steps one through five was evaluated in an effort

to answer the investigative questions. The systematic

approach used by the author to test each hypothesis during
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the data analysis (contained in Chapter IV) is as follows

(10:65).

1. Using SPSS, compute sample mean and standard

deviation of the key variable being tested using SPSS.

2. State both a null hypothesis (H ) and an0

alternative hypothesis (Ha) in the following form:

H0 : v'i =

H a: Wl # 2' or p, > P2' or il < P2

The null hypothesis, in all cases, was stated such that

the two sample means were assumed to be the same.

3. Specify a significance level for the test.

In cases where the alternative hypothesis was stated to

reflect a positive or negative relationship between the

means being tested, the tests were one-tail tests with a

chosen significance level of a = .05. This resulted in a

critical z-value of 1.645. In cases where the alternative

hypothesis was stated as P1 0 2' the tests were two-tail

tests with a significance level again set at a = .05. The

critical z-value in these instances is 1.960. The signifi-

cance level is the smallest probability that the test sta-

tistic will erroneously reject the null hypothesis. The

author, therefore, is reasonably confident that this sta-

tistical test has led to a correct conclusion.

69



4. Compute the standard deviation of the sampling

distribution using the following formula:

(S )2 (s )2

-x x2) - n + n
(x1 2 1 2)

Since the sample size, n, was greatei than 30 in all cases,
2 2

the computed value of the sample variances, s I and s2

2 2
were assumed to provide good approximations to a1 and a2

(the population variances).

5. Compute the test statistic (z-statistic is

appropriate due to the size of sample) using the following

formula:

(Xl - x 2) - a

(X1 - x2 )

where D (the hypothesized difference between the means)0

is zero.

6. Compare the test statistic with the previously

determined critical value for z, to ascertain whether a

significant difference between populations means actually

exists.

A more comprehensive discussion of hypothesis test-

ing and the mechanics of the z-statistic is presented in

Statistics for Business and Economics (Second Edition)

(30:282-292). The samples drawn from the population in
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this research were independent. At each step of the

methodology, sample means wore determined from the strati-

fied population and manually compared to normative data

reported by Hiackman, Oldham, and Stepina and to the other

two AFSCs.

McClave and Benson (30:329) discuss three assump-

tions relevant to large-sample inferences about the differ-

ence between two population means which are applicable to

this analysis (10:67):

1. The samples are randomly selected in an indepen-

dent manner from the studied populations.

2. The sample sizes, n 1 and n 2, are large enough

so that x1and x2each have approximately normal sampling

distributions and so that s l and s 22 provide good approxi-

mations to a, and 022*

3. The sampling distribution of (x 1 - x 2) is

approximately normal for large samples.

Correlation Analysis. The second statistical

method used in this research to identify the variables

which are associated with and may exert influence on job

satisfaction with respect to the selected AFSCs is correla-

tion analysis. The term correlation implies a relation-

ship between two variables (30:418); the type of correla-

tion used in the statistical analysis at step 4 of the

diagnostic plan was the Pearson Product Moment Coefficient
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of Correlation, "r." Pearson's r, which was computed

using the PEARSON CORR routine of SPSS, is thus a measure

of association indicating the relative strength of the

linear relationship between two variables (for example,

task significance and internal motivation). The correla-

tion coefficient r is scaleless; if its value is close to

zero, the researcher may assume that little or no linear

relationship exists between the two variables under con-

sideration. If, however, the value of r approaches +1.0

or -1.0, the researcher can assume that there is a strong

linear relationship (33:279). The PEARSON CORR subprogram

computes zero-order correlations (no controls for the

partial influence of other variables are made) and is used

extensively to measure relationships between interval-

level variables.

Assumptions

Based on the previous research of Air Force main-

tenance units by Guthrie (15) and Flynn (10), the method-

ology used in this study to diagnose jobs provides a

validated plan to recognize statistically significant moti-

vational characteristics. Further, the JDS is less

appropriate for upper-level managers, whose jobs entail

role relationships which remove them from the concrete

tasks performed by technicians at lower levels. Thus it

is assumed that the three, five, and seven skill level
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maintenance population sampled adequately reflects the per-

ceptions of those workers whose jobs have the most poten-

tial for redesign. A final assumption is that the guarantee

of anonymity explained in the cover letter of the survey

resulted in sample responses which were unbiased.
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IV. Findings

Introduction

The findings of the sample survey and associated

analyses are presented in this chapter in six sections.

This research endeavored to investigate both the degree to

which missile maintenance technicians perceive their jobs

as satisfying their needs and expectations as well as the

degree of job satisfaction they perceived on the five core

dimensions theorized by Hackman and Oldham as being funda-

mental to job satisfaction. The underlying purpose was to

ascertain whether or not a job redesign strategy (such as

job enrichment) would be justified as a method to increase

individual job satisfaction.

The first section displays the demographic data of

respondents in a tabular format. Next, the perceived

affective work outcomes are analyzed to better understand

how technicians feel about performing their jobs. This is

9 followed by an analysis to determine whether or not the

jobs are low in motivating potential. The fourth section

is of critical importance to this study, for it seeks to

answer which aspects of the jobs (if any) are associated

with the perceived difficulties. The fifth section

incorporates a statistical analysis of the work context
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(hygiene) factors to help establish whether the work itself

or the work environment contributed to perceived job dis-

satisfaction. The final section reports the readiness of

respondents to the introduction of changes in their jobs.

The findings presented in this chapter provide the basis

for any conclusions drawn by this report regarding the

applicability of work redesign among missile mainte nance

specialists.

Step One: Demographic Characteristics

Prior to any statistical analyses being performed

on the attitudes of the respondents, a review of the demo-

graphic data was accomplished to determine whether or not

the characteristics of the subgroups under study deviated

extensively from one another. A demographic representation

of those technicians who responded to the survey appears

in Table 5.

of the demographics generated, several variables

deserved comment. Concerning technicians' present organi-

zation (Item A of Table 5), two trends were evident: first,

a rather small percentage (11 percent) of the Systems

Analyst Specialists (AFSC 411X0) worked in the FMMS; and

second, an even smaller percentage (1 percent) of the

Facilities Maintenance Specialists (AFSC 411X2) worked in

the OMMS. Recalling the discussion in Chapter II, the

author contends that since overlapping exists between the
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squadrons (FMMS personnel perform both intermediate level

and organizational level maintenance), this disparity is

not considered significant. This overlapping is somewhat

unevenly distributed among the two maintenance squadrons

since specialists from the shops (FMMS personnel) augment

those teams dispatching to the missile site (often these

are OMMS personnel) in the event that the discrepancy or

malfunction demands their particular expertise.

Next, based on comments and suggestions made by

earlier researchers (5; 4), the author sought to determine

the relative contribution of the Vehicle and Equipment Con-

trol Branch respondents (Item B of Table 5) to the overall

pool of maintenance specialists surveyed. The implication

presented was that since these technicians oftentimes do

not directly use those skills imparted to them from their

technical training courses, their overall job satisfaction

would likely be lower than the other maintenance branches.

The low (10.8 percent) contingent of VECB personnel in the

sample represented all three AFSCs, the majority of which

came from the Missile Maintenance Specialists (AFSC 411Xl).

This was not considered to adversely impact the balance

among the subgroups.

The average technician surveyed had achieved a

skill level of five and was either an E-4 (Sergeant) or

E-5 (Staff Sergeant). The vast majority of respondents

had worked in missile maintenance for the duration of their
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Air Force careers. And while over half of those surveyed

were engaged in some aspect of supervision, these tech-

nicians were likely to have four or less subordinates.

Overall, the author surmised that the three AFSCs were

evenly matched for comparative purposes and that the more

rigorous analysis that follows was justifiable.

Step Two: Analysis of the Perceived

Affective Work Outcomes

This step compares three separate work outcomes

of the selected AFSCs to the national norm and to each

other. The outcomes include job satisfaction, internal

work motivation, and growth satisfaction. The signifi-

cance level for all hypothesis testing (both one-tail and

two-tail) was chosen as a = .05.

Job Satisfaction. According to a study by Katz and

Kahn, research indicates that even though favorable job

satisfaction may not inspire high productivity, per se,

there are other beneficial effects. Favorable employee

attitudes are associated with a lower rate of person iel

turnover and less absenteeism (28:437). In view Lf this

fact, job satisfaction could significantly affect mission

accomplishment in an Air Force missile wing. A high rate

of turnover, for example, tends to increase iecruitment

and training burdens. In this instance, "turnover" implies

separation from military service whereby a trained,
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mission-ready technician is lost from the available man-

power pool. It is also probable that a high morale level

represents a "plus" in terms of public relations. A favor-

able public attitude encourages the best applicants to

apply, and this is particularly significant in times of

short labor supply, as is anticipated in the 1990s. No

doubt the task of supervision is also less burdensome if

job satisfaction is high. A commander, therefore, has a

number of reasons for assessing the overall attitudes of

his troops and for taking initiatives to promote positive

affective work outcomes (28:437).

The first hypothesis is stated in the null form

(see Appendix B for an expanded version of the hypotheses

tested in this chapter):

Hypothesis 1: The degree of job satisfaction per-
ceived by enlisted missile maintenance technicians does not
differ in the 411X0, 411Xl, and 411X2 career fields, and is
the same as the national norm.

The sample size, mean job satisfaction score, and

standard deviation for each AFSC is shown in Table 6.

Additionally, three sets of z-values are presented. The

first row of z-values compares each AFSC with the national

norm (a table of the national norms used in this study is

contained in Appendix E). The second row compares Systems

Analyst Specialists with Missile Maintenance Specialists,

and Missile Maintenance Specialists with Missile Facilities

Specialists. A final comparison, that of Systems Analyst
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TABLE 6

JOB SATISFACTION MEAN SCORES BY CAREER FIELD AND
COMPARISON ANALYSIS OF SAMPLE MEANS

z-values

AFSC/(N) Mean/Std Dev 1 2 3

411X0/(108) 4.65/1.45 .46
-.79

411Xl/(117) 4.80/1.41 1.53 -.77
-.05

411X2/(89) 4.81/1.46 1.39

Total/(314) 4.75/1.44 1.68

Nat'l Norm/(500) 4.58/1.08

Note: No significance existed at the .05 level for
one-tail or two-tail tests.

Specialists with Missile Facilities Specialists, appears

in the last row (10:83).

Statistical comparison of mean scores indicated

that the data support the null hypothesis. Thus, no

appreciable difference existed in the average level of job

satisfaction for the three AFSCs (collectively and indi-

vidually) and the national norm as well as no significant

difference between the career fields themselves. Based on

these results, one may speculate that either the working

conditions (hygiene factors) are, in actuality, the major

determinants of job satiofaction among the subgroups, or

perhaps the work itself (motivators) contributes to job

satisfaction to an equal extent in each career field.

Before the analytical progression moves on to investigate
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these two possibilities (and recalling the suggestion that

the degree to which personnel are satisfied with their

jobs could exert some influence on retention and turnover),

Table 7 presents responses to the demographic variable

"career intent."

TABLE 7

CAREER INTENT RESPONSES TO JOB ATTITUDE SURVEYS

Separating Retiring Undecided Staying
AFSC Qty(%) Qty(%) Qty(%) Qty(%) Total

411X0 18(17) 7(06) 37(34) 46(43) 108

411X1 13(11) 8(07) 62(53) 34(29) 117

411X2 17(19) 5(06) 31(35) 36(40) 89

Total 48(15) 20(06) 130(41) 116(37) 314

When grouped together, those respondents who are

either undecided or are intending to separate represent

nearly 57 percent of the maintenance technicians. For com-

parative purposes, data (15:113) based on results of a

Quality of Air Force Life Survey for enlisted personnel

Air Force-wide shows those who are either undecided or who

do not intend to make the Air Force a career represent

approximately 44 percent. To more closely associate the

role that job satisfaction plays on retention and turnover,

regression analyses could be run using "career intent" as

a variable. This study, however, does not incorporate
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regression analysis as a technique of the methodology.

Therefore, no statement may be made concerning the degree

to which career intent is problematic; one may merely infer

from the data that the career intent among the missile main-

tenance technicians sampled is relatively lower than Air

Force enlisted personnel in aggregate.

Further examination of the responses for those per-

sonnel who failed to express a positive career intent

(N =178, excluding those retiring) will be amplified in

the concluding chapter. For the purpose of the present

discussion, Tables 8 and 9 help focus on the work itself

(motivating factors) versus work conditions (hygiene fac-

tors) discussion.

The author chose to investigate the job location

variable as a hygiene factor in appreciation of the fact

that the majority of the Minuteman missiles inhabit the

"Northern Tier" region of the continental U.S. and there-

fore subject the technicians who maintain them to severe

working "conditions." Table 9, similar in format to

Table 8, indicates responses to the "job location"~ variable.

It is advisable that any decisions based on an extrapola-

tion of the data in Table 9 be postponed or made with great

caution, however, as the wording of the survey question

introduced some confusion on the part of the respondents.

Several of the written answers indicated that the word

"location" could have been interpreted as the respondent's
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TABLE 8

ROLE OF JOBS ON CAREER INTENT*

Question: Is your present job a major factor in your deci-
sion?

Yes No
AFSC Qty(%) Qty(%) N/A Total

411X0 26(24/44) 33(31/56) 49 108/59

411X1 41(35/49) 42(36/51) 34 117/83

411X2 24(27/45) 29(33/55) 36 89/53

Total 91(29/47) 104(33/53) 119 314/178

Notes:

Several of the respondents checked the "Yes" response
and subsequently listed both motivating and hygiene factors
in the remarks sections. Thus, these results should be con-
sidered somewhat skewed away from a strict interpretation of
what Hackman and Oldham call the "work itself" factors.

*Raw numbers appear first; following (in parentheses)
are percentages in terms of N =314 and N=178, respec-
tively.
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TABLE 9

ROLE OF JOB LOCATION ON CAREER INTENT*

Question: Is your present job location a major factor in
your decision?

Yes No
AFSC Qty(% Qty(% N/A Total

411XO 23 (21/39) 36 (33/61) 49 108/59

411X1 27(23/32) 56(48/68) 34 117/83

411X2 25 (28/47) 28 (32/53) 36 89/53

Total 75(24/38) 120(38/62) 119 314/178

Note: *Raw numbers appear first; following (in
parentheses) are percentages in terms of N =134 and N =178,
respectively.

location within the organizational structure. The term

"geographical location" would have yielded a purer result.

other factors which contributed to technicians' attitudes

about working conditionb are examined in a later section

(refer to Step Five).

Internal Work Motivation. Recalling Chapter II,

a close association in meaning to internal motivation is

Blood's concept of "self-rewarding."

Self-administered rewards, according to Blood, are
both immediate and contingent on behavior; in collo-
quial terms, extreme positive self-rewarding can be
characterized as pride, and extreme negative self-
rewarding as shame. (17:72)
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The second hypothesis considered is likewise

expressed in the null form:

Hypothesis 2: The degree of internal work motiva-
tion perceived by enlisted missile maintenance technicians
is the same throughout the three career fields and is the
same as the national norm.

Table 10 shows the results.

TABLE 10

INTERNAL WORK MOTIVATION MEAN SCORES BY CAREER FIELD
AND COMPARISON ANALYSIS OF SAMPLE MEANS

z-values

AFSC/(N) Mean/Std Dev 1 2 3

411X0/(108) 5.49/1.03 .19
.36

411XI/(117) 5.44/1.03 -.29 .54
.21

411X2/ (89) 5.41/1.04 -.52

Total/(314) 5.45/1.03 .29

Nat'l Norm/(500) 5.47/0.81

Note: No significance existed at the .05 level for
one-tail or two-tail tests.

Table 10 indicates no differences between the

organizations when tested at the .05 significance level

and, therefore, no grounds for rejecting the null hypothe-

sis.

Growth Satisfaction. When a job is high in moti-

vating potential, technicians experience enriched oppor-

tunities for personal learning and growth at work, and they
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admit to finding those opportunities personally satisfy-

ing (17:89). This final affective work outcome was tested

using an alternative hypothesis stating:

Hypothesis 3: The degree of growth satisfaction per-
ceived by enlisted missile maintenance technicians is the
same throughout the three career fields, but is collec-
tively lower than the national norm.

The author based this hypothesis on comments

reported in an earlier maintenance study (5) that revealed

technicians felt their jobs were overly repetitious and

that strict adherence to technical manuals left little

room for growth and innovation at work. Table 11 lists

the results of this analysis.

TABLE 11

GROWTH SATISFACTION MEAN SCORES BY CAREER FIELD AND
COMPARISON ANALYSIS OF SAMPLE MEANS

z-values

AFSC/(N) Mean/Std Dev 1 2 3

411X0/(108) 4.56/1.37 -.49
-.32

411Xi/(117) 4.62/1.40 -.07 -1.35
-1.05

411X2/(89) 4.82/1.33 1.26

Total/(314) 4.66/1.37 .32

Nat'l Norm/(500) 4.63/1.19

Note: No significance existed at the .05 level for
one-tail or two-tail tests.
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Table 11 indicates that while both the Systems

Analyst (411X0) and Missile Maintenance (411Xl) specialists

report growth satisfactions below the national norm,

neither of these subgroups contributes to any significant

difference in the testing of this construct. The Facili-

ties Maintenance Specialists, in fact, showed an above

average growth satisfaction; however, this was again not a

significant level. Thus, there is insufficient evidence

to reject the null hypothesis.

Summary. Thus, examination of the motivation and

job satisfaction mean scores for the three career fields

displayed mixed results. Based on these results which show

a distinct absence of significantly positive indices for

any of the above three affective work outcomes, and the

implication that a majority of the technicians were either

undecided about re-enlisting or were intending to separate,

the author concluded that job satisfaction may be con-

sidered problematic. In light of these findings, diagnosis

of the jobs performed by the technician follows.

Step Three: Work Design--Is the Job

Low in Motivating Potential? -

Hackman and Oldham state that it can be informative

to group the five core job characteristics into a single

index "that reflects the overall potential of a job to

foster internal work motivation on the part of job
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incumbents" (17:81). This index, the MPS, is the topic

of the third step of this analysis.

Based on an anticipated high task significance

component, the author proposed:

Hypothesis 4: The MPS of each career field and the
combined maintenance technicians' MPS is significantly
higher than the national norm, but the career fields do
not vary among themselves.

The null form of the hypothesis, similar to those

cited previously, states that no difference in the MPS

existed. Table 12 records these results.

TABLE 12

MEAN COMPOSITE MOTIVATING POTENTIAL SCORE BY CAREER
FIELD AND COMPARISON ANALYSIS OF SAMPLE MEANS

z-values

AFSC/(N) Mean/Std Dev 1 2 3

411X0/(108) 117.51/68.18 .58
.28

411XI/(117) 114.91/71.21 .28 -.98
-1.26

411X2/(89) 126.50/60.53 1.89*

Total/(314) 119.09/67.24 1.23

Nat'l Norm/ (500) 113.38/60.00

Note: * indicates value exceeds one-tail signifi-
cance level of .05.

Significance testing indicated that only the Facili-

ties Maintenance Specialists (411X2) had a high Motivating

Potential Score; this may have been partially due to the

extensive diversity that characterizes their ]obs. The
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analysis contained in the next three steps of the diag-

nostic plan provides some insight into why the Systems

Analyst Specialists (411X0) and Missile Maintenance

Specialists (411X1) did not have a high MPS. Additionally,

some knowledge may be gained from this analysis concerning

why the job satisfaction indices for the three career

fields did not differ. Thus, with respect to Motivating

Potential Score, there is insufficient evidence to entirely

reject the null hypothesis.

Step Four: Are There Aspects of the

Jobs that Need Improvement?

This component of the diagnostic plan attempts to

explain the relative degree of satisfaction and/or dis-

satisfaction within the maintenance technician specialties

by examining the work itself to see if it was a contrib-

uting factor. Analysis involved performing large-sample

hypothesis testing about the difference between two popula-

tion means and correlation analysis in an effort to answer

the investigative questions. Figures of job profiles

augment the tables to help clarify the analysis as it

progresses in this key step of the research.

Skill Variety. The hypothesis tested in this

analysis was:

Hypothesis 5: The degree to which a job requires
the worker to perform activities which challenge his skills
and ibilities (skill variety) is significantly higher for
the Facility Maintenance Specialists, in particular, and
for the combined maintenance technicians overall.
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The author proposed that the Facilities Maintenance

Specialists perform relatively fewer of the repetitive and

simple types of tasks than their fellow technicians, and

that consequently, their work provides more challenge and

immagination. Table 13 shows the results.

TABLE 13

MEAN SCORES FOR SKILL VARIETY BY CAREER FIELD AND
COMPARISON ANALYSIS OF SAMPLE MEANS

z-values

AFSC/(N) Mean/Std Dev 1 2 3

411X0/(108 4.77/1.41 3.19**
2. 81*

411X/(117) 4.23/1.47 -.47 .43
-2.13**

411X2/(89) 4.68/1.52 2.22*

Total/(314) 4.54/1.48 2.37*

Nat'l Norm/(500) 4.30/1.28

Notes:
* indicates value exceeds one-tail significance

level of .05.

** indicates value exceeds two-tail significance
level of .05.

As hypothesized, the combined AFSCs and the 411X2

AFSC means for skill variety were significantly higher than

the national norm. However, the analysis shows that the

Systems Analyst Specialists (411X0) also scored signifi-

cantly higher than the national norm. In addition, the

411Xl AFSC was significantly lower than the other two
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career fields, but not to the national norm. Therefore,

the null hypothesis is rejected in favor of its alternate

(in a slightly amended form, noting the 411X0 results).

Task Identity. The extent of task identity was

hypothesized in the null form to be the same as the

national norm for the three AFSCs collectively and indi-

vidually, as well as not differing from one another.

Stated in the alternate form, however, the hypothesis is

as follows:

Hypothesis 6: Jobs performed by the 411X0, 411X0,
and 411X2 career fields are collectively higher in task
identity than the national norm; additionally, the Missile
Maintenance Specialist AFSC (411XI) mean score for task
identity is higher than that of the national norm.

Personnel assigned to the 411Xl career field are

able to physically perform tasks that bring an off-alert

missile that is in a maintenance bay at the support base

each step of the way into its launch silo (in some cases

several hundred miles away) to a fully operational on-alert

status. Therefore, the author hypothesized that the

degree to which the 411XI career field jobs require comple-

tion of a "whole" and identifiable piece of work is higher

than for the others. The results are depicted in Table 14.

The analysis indicated that not only is the null

hypothesis rejected in favor of the alternate, but in

addition, the 411X0 and 411X2 career fields contain elements
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TABLE 14

MEAN SCORES FOR TASK IDENTITY BY CAREER FIELD AND
COMPARISON ANALYSIS OF SAMPLE MEANS

z-values

AFSC/(N) Mean/Std Dev 1 2 3

411X0/(108) 5.07/1.21 3.26**
.58

411XI/(117) 4.97/1.39 2.29* -. 76
-1.28

411X2/(89) 5.20/1.19 3.99**

Total/(314) 5.07/1.27 4.63*

Nat'l Norm/(500) 4.65/1.24

Notes:

* indicates value exceeds one-tail significance

level of .05.

** indicates value exceeds two-tail significance
level of .05.

which foster a significantly higher degree of task iden-

tity than the national norm.

Task Significance. Based on the author's prior

missile experience and previous studies of Air Force air-

craft maintenance technicians (15:10), task significance

is hypothesized thusly:

Hypothesis 7: The task significance indicated by
specialists from all three career fields is comparatively
higher than the national norm when grouped together and
individually; however, they do not vary among themselves.

The null hypothesis assumes the now familiar form that

states the task significance of the AFSCs does not deviate

from that of the national norm.
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The critical nature of the work itself in a stra-

tegic missile wing tends to elicit a feeling that the mis-

sion is extremely important; thus, workers see their indi-

vidual tasks as being worthwhile in and of themselves.

Table 15 contains the results of this comparative analysis.

TABLE 15

MEAN SCORES FOR TASK SIGNIFICANCE BY CAREER FIELD AND
COMPARISON ANALYSIS OF SAMPLE MEANS

z-values

AFSC/(N) Mean/Std Dev 1 2 3

411X0/(108) 5.99/1.07 5.21*
-.43

411Xl/(117) 6.05/1.04 6.05* 1.29
1.68

411X2/(89) 5.77/1.28 2.62*

Total/(314) 5.95/1.12 6.87*

Nat'l Norm/(500) 5.39/1.15

Note: * indicates value exceeds one-tail signifi-
cance level of .05.

The analysis supports this assertion and cate-

gorically rejects the null hypothesis.

Autonomy. Defined as

• the degree to which the job provides substantial
freedom, independence, and discretion to the individual
in scheduling the work and in determining the pro-
cedures to be used in carrying it out, (17:79)

autonomy is a characteristic of missile maintenance jobs

which (in many cases) by necessity, has been limited by
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higher headquarters in an effort to promote both the safety

and security of U.S. nuclear forces. However, there are

elements of the missile maintenance environment which do

not directly interface with the nuclear components of the

missile and its associated subsystems (the Vehicle and

Equipment Control Branch is one such example) and, there-

fore, invite feelings of autonomy. Thus, the author hypo-

thesizes that the measured autonomy indices will not differ

substantially from those of the national norm. The null

hypothesis states:

Hypothesis 8: The evidence of autonomy in jobs per-
formed by the three AFSCs, both individual and collectively,
is the same as the national norm and do not vary from one
another.

Results appear in Table 16.

TABLE 16

MEAN SCORES FOR AUTONOMY BY CAREER FIELD AND
COMPARISON ANALYSIS OF SAMPLE MEANS

z-values

AFSC/ (N) Mean/Std Dev 1 2 3

411X0/(108) 4.34/1.56 -1.69
-.34

411Xl/(117) 4.41/1.57 -1.29 -1.75
-1.43

411X2/(89) 4.69/1.24 .56

Total/(314) 4.47/1.48 -1.40

Nat'l Norm/ (500) 4.61/1.24

Note: No significance existed at the .05 level for
one-tail or two-tail tests.
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Based on the statistical analysis, the response

data supports the null hypothesis. The tendency is for

jobs to exhibit a below average degree of autonomy, but

not at a significant level.

Feedback. The JDS measures job feedback by tapping

feedback stemming directly from the job and also feedback

from agents (some other person, such as a co-worker or a

supervisor). Both types can contribute to the overall

knowledge a technician has of the results of the work he

performed; however, the focus of this step was to ascer-

tain the degree of the construct contributed by the work

itself. Thus, for the purpose of this discussion, feedback

from the work itself received the primary focus.

Due partially to the tier sLrcture of maintenance

in general, and the distance involved between the home

support base and the Launch Facilities and Launch Control

Facilities in conjunction with the overall deterrent nature

of the weapon system, the author hypothesized that:

Hypothesis 9: The degree of feedback from the job
is lower for jobs performed by the three career fields
sampled than is present in jobs measured by the national
norm, and does not vary among the AFSCs.

The null hypothesis states that job feedback does

not differ measurably from the national norm. Table 17

lists the results.
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TABLE 17

MEAN SCORES FOR FEEDBACK FROM THE WORK ENVIRONMENT
BY CAREER FIELD AND COMPARISON ANALYSIS

z-values

AFSC/(N) Mean/Std Dev 1 2 3

Feedback from Job

411X0/(108) 4.79/1.19 .71
1.07

411Xl/(117) 4.61/1.33 -.67 -.52
-1.51

411X2/(89) 4.88/1.23 1.27

Total/(314) 4.75/1.26 .56

Nat'l Norm/ (500) 4.70/1.23

Feedback from Agents

411X0/(108) 4.42/1.47 2.91**
-.10

411XI/(117) 4.44/1.64 2.87** -.75
-.64

411X2/(89) 4.58/1.50 3.57**

Total/(314) 4.47/1.54 4.68**

Nat'l Norm/(500) 3.97/1.39

Note: ** indicates value exceeds two-tail signifi-
cance level of .05.
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Thus, at the a .05 level of significance there is

insufficient evidence to reject the null hypothesis. Based

on this result, indications pointed to no significant dif-

ference in the degree to which the three AFSCs perceived

their work as providing them feedback, and no difference

between the maintenance technicians and the national norm.

The other type of job feedback (from agents) was

hypothesized (Hypothesis 10) not to appreciably vary from

career field to career field, or to vary from the national

norm. Table 17, however, rejects this hypothesis, indi-

cating a significantly higher level of feedback from super-

visors (and other "agents") than the average non-managerial

worker.

Dealing with Others. The final job dimension mea-

sured by the JDS involving the work itself category was the

construct "dealing with others." Similar to the previous

construct, dealing with others is not directly related to

work redesign; its presence or absence can be more a func-

tion of personal or management style rather than a function

of the job itself (15:109). In the missile maintenance

environment, local (wing) policies, Strategic Air Command

Headquarters directives, and Air Force regulations dictate

that even though a job may be performed in relative isola-

tion (as often h --pens on a dispatch to a site) , the

technician will routinely report his actions, and any
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difficulties or deviations that arise, to a number of

agencies. Consequently, the author hypothesized:

Hypothesis 11: The extent to which the three
career fields deal with others will be above the national
norm, both individually and collectively, and the three
career fields will not vary among themselves.

The null form of this hypothesis states that the

level of dealin, with others is the same in the three

career fields and does not differ from that of the national

norm. Table 18 tabulates and compares this data.

TABLE 18

MEAN SCORES FOR DEALING WITH OTHERS BY CAREER FIELD
AND COMPARISON ANALYSIS OF SAMPLE MEANS

z-values

AFSC/(N) Mean/Std Dev 1 2 3

411X0/(108) 5.91/1.GO 6.29*
-1.52

411XI/(117) 6.11/0.97 8.60* 1.26
2.75**

411X2/(89) 5.73/0.99 4.31*

Total/(314) 5.93/0.99 9.40*

Nat'l Norm/(500) 5.23/1.10

Notes:
* indicates value exceeds one-tail significance

level of .05.

** indicates value exceeds two-tail significance
level of .05.

The response data supports the alternate hypothesis

with respect to the AFSCs and the national norm. An addi-

tional note is that 411Xl career field personnel perceive
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themselves as dealing with others to a significantly higher

extent than do the Facilities Maintenance Specialists.

Having progressed through the comparison of means

analysis portion of this step, a summarization of the job

characteristics and dimensions studied up to this point in

the analysis may help solidify those findings that have sur-

faced. Table 19 charts these results.

Step four thus far involved analysis of the jobs

on each of the five core dimensions to extract specific

strengths and weaknesses. A Systems Analyst job "profile"

is shown in Figure 5, followed by the Missile Maintenance

Specialists in Figure 6, and the Missile Facilities Special-

ists in Figure 7. Figure 8 details the three AFSCs as

plotted against the national norm. These figures help

reinforce what the findings have verified thus far in deter-

mining what aspects of the jobs are causing apparent diffi-

culties.

Correlation Analysis. Tables 20 through 23 portray

the intercorrelations among the sixteen job characteris-

tics and attitudes measured in this study by the JDS. A

summary of correlations between affective work outcomes

(job satisfaction, internal work motivation, and growth

satisfaction) and the measured job characteristics and

dimensions appears i.n Table 24. This last table focuses

on those factors most highly correlated (correlation
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TABLE 19

SUMMARY TABLE OF HYPOTHESIS TESTING PERFORMED
IN STEPS TWO THROUGH FOUR

A. AFSCs Compared with National Norm

Construct Combined 411X0 411XI 411X2 Results

Job Satisfaction .... .. .. NS
Internal Motivation .... .. .. NS

Growth Satisfaction Lo Lo Lo Lo NS

MPS Hi Lo Hi Hi* S

Skill Variety Hi* -- Hi* S
Task Identity Hi* - Hi* S
Task Significance Hi* Hi* Hi* Hi* S
Autonomy .... .. .. NS
Feedback (Job) Lo Lo Lo Lo NS

Feedback (Agents) -- ** --** --** S
Dealing with Others Hi* Hi* Hi* Hi* S

B. AFSCs Compared with each Other

(In only two instances did the AFSCs significantly differ
from one another; these instances are listed below)

Construct 411X0 411Xl 411X2

Skill Variety Hi*** Lo*** Hi***
Dealing with Others -- Hi*** Lo***

Notes:

*Significant at a = .05 (one-tail test).

**Significant at a = .05 (two-tail test).

***indicates a difference existed (none was hypo-
thesized) at a two-tail significance level of .05.

S indicates result is statistically significant.

NS indicates result is not statistically significant.

102

. -. .. . . . . .*



-41
f.1i

qidureS

-4J
U)

qor aq )o

4.i
Nc),eqpUa

o4 0
0 M 0 ic

-4 u

> U)

0

/ 44

103



-4

r4i

0 0 0

_ _ _ _ _ _ _ _ _ _ _ _ a )-
.I,4

o 0 0 0y

'-4
~Uxou:$nV H

o (1 0
Z/4 ..eUPOTITUbTS

0 (30
't'

z 0~

104



C14

4J

7 -4

Q)

0 C

'4Z

.- UIOUO-4nv 0

-/-44

~-40
4

-4 >4

z U-



-4

4-)
U)U

ULTQN TPUOTIPN a4

TP9PI C

__ __ __ __ __ __ __ _ __ __ __ __ __ ___0-

00
0 0

4-)

0144

4

0

4.)
3[selU)

0

H > N

rX4

Ln (n

106



F-4 Ln q- m N r- v - N. m (N 'v -0 -

LA 0 LA r- %.o ~ N (N MY -4 0 O (

0 4 0 0 00 VN 00 0 0 IVm4

-4 C,4 C,4 r-4 V. CN 0 -1 V CN (N 'IT '.

In (N N "- v (N mA N V m C-4 v

in N m t r - 0 m '0 0 c 4 9

r-4
U

H- r-4
-4 C4 0 M - - 1

CN0 E-4 l 0v 0 (n v L I
C- 0 0, 0N fn q- N 0 - -

(4 9 . 4 ~'0

m U

E-4 U-400 (m mLq

H L)

0- r-q

EH 0 4-

E-4N -4 4

0

0 40

0 0 -
W4 . C (

Cw 00. W0t

0 -4 () *-H 02 *-4 0 4-)
u M 4 4-) r. C 41 .1 4P 0) r.C

41 44)j 0 CU 0 44 0 4) 0 W. W0
c 0 -4 > -H En2 Cu Cu 4)4)

>1>1 a)C3 4 " '44)-4 4.4 fn '44in o) 0
4J 4-) -4 0 0 04) 04) M(2 a (1) l
a) 4 4-4 LW t-3 41 C 0 Cu3 Cu -r > -4 ' ~ 41

4 4) -4 r4 t44 4-4 U) 4-) W 4) 0' * C
w .3 w w ( a C 0 Cu I: ()~

Cu a) 0' .1 11 >1i 11 4) U) Ea *,4 , - 1 .
> .- 0 U 0 114J (d 4) 4) 4.) m' 1

H U 0 Cu Cu3 r. Cu 9 Cu -4 > .o 9: C
c: 4.0 -4U En w) 4-i Cu 4)4) > I

b-4 .) .4 0 10 a~ -4 01 3 -4 3 3 -.4
-Hl In W1 4)J a) C)D Cu0 Q 4) >1 0J 0U 0 o 4)1
V~C ) 0 0 0 0 C0l 0 -0- 0

W -4 N r. NU LA 0 f- H) a4 0 M3 ( ' U L .

-4 -4 r-4 -4 r-4 -4 -4 z

107



-4 N M-D M r-
rH Ln U,) w r, * 0 o m N ' LA r- 4

LA LA e q- N r- ID V (I"T~ r- i k

r-4l W ~r m H L

H- LAW Hr r. mm 0 n m M LA n

(n '0 k0 N LAW-C N O 0~ M 0 C
H .H j LA m LA 0, qTH LA

CN -4 ON ~ 0 '. i H 0 r- N1

C-)4

H

H H W lO NH m

H E-

H- 0LN 0 N H 0 H H

H

0- L r- 4 0 A C- . c4

W41 m 11 0 4 Lc
E-4 r N H N OH

z~ U)

'0 - N H l W -

00 u 4

m0 u

H N1 N H ul

C)q HJa

01 41 4.a) 4 41 C

4-J 4J - C U 4J c 0 4 4)(

Q)!. -A ( 04-4 PI) 4) M) 0 (0 (U- (U U .'o ) 41)

AU 0 ir ~ * -4 H -M Cn U) U) Z 4d 0 *-

En ~ ' 0 M M ~ OH No (I (x LA '4 0

108J



t.0 E'7 v m Ln 0 0 t- U) i LO -0 m r- O) N 4
-H ko V cr) W) M) V' rA LA V H M~ V N '0 H4

Hn c4k ,v 0 0 0 -v 0- ncu 40 -4 0 It

I- w

m' v H- H4 w v m r- 0 '. N 0
H- H- N H- N CN U7 H- N m' M' IT' U,

CN 0 OD %0~ cN r, m' H- U, U, m' m 4
U) H- m' N H- LA) m' m' N LA m' N

0 H N H- ON 1.0 N H- Ln r- N
H- m' 1 m' CN m' m' N VA N 11

0 ~ ~ 0 N H N '000 N 0 . N

a% M' N V' LA V N ~
rH

HIW

N H N -

f4

E-1 en7 (') LA

OD V (n7

00

H N it

0
H ~0 u H

0 0
Cx -l 0 4.30 44I 0 M -4

E- (D W -4 0 .-I U) *-4 r. 4.3
U m) A z 4.3 r (d .) *.M 4.3 OJ) 9

H- Aj 41 0 MU 0 44 U(4-J U S.4 >
r.- 0 -4 > -4 U) (U3 (U ( 4.34)

>4 >4 (1 4.0 0 3 4) -4 (44 m) 4-4 to 0 w)
.) 4J - 0 cr .0 u 41 U 4.3 w) E 134 0)

a) 4 4-4 1 3 -w3 fa 0 (a it -1 >- ." 1 41
.H41 -4 '' -4 44 z 4-4 (n 41) W4 41 0) ON (d

49 z3 U) U1) (U 0 mU w = N U
( ON >4 93 it -4 H 4 >1 E) m) E) z *,4 H- .11

> '~-4 u u ON 0" j 1 4. 41 -.4 4.) H rt
m4 U) 0 U U (U3 C (U *-4 H- > .4 .9 (U c

C .. --4 M) w- m) w- (U 344.4.> 11-I
- 19 . g 40 10 'v -4 a) 0 .0 ): H

-4. (n rfl -W 0 w IS .0 .3 >4 u U 0 0 0 4c
U wU 0 00 z U 0Q0 0 4 40

109



%DQ 'Nj iO (4 Lo Ln r-i VU 0 r- r%- i- r-4 r-4 ft- r-4
H4 ,o m tD r- r - U, N tD VU -4 -T VU U, kD c,4'

U, co d0 0 U, I* m~ 0f ON 00 IV0)U y
-4 0 0 4-4I0 0-4 - o0-4000o4o

I I

~ . N r, qv M~ N M qv U, U, Vm rV -i
" U, %DQ m~. qU m~ *- LO (%I Ln .o '0

m~ 0 -1 1-: ko N I- M '0 00 -4 L t.
1.4 .T r-4 l~ qT m~ U, en) qT N m~ q4I U, -

CN m' 00 r r- U, - v ON %o '00

-4 T ne

-v' 'U' qv v~i N m~ cN v' m LA 4

0 ~ -4 U, ko N ON -4 r, 0)
4 -4 0 f-4 "-4 r-I 4 r-I q- j- 4'

-4 U - n ri L C

,'4 , t4 , OD' 'U 3
'U' n U, Lm v T U m U 4

WlE-4 m' 0 m' m 0 N 4'

H- ~ '' C~ U

E 4 u U MU -4 M~ 4

00
1-3N 0- lq N

-4 v

oo C)-4 -4 -

04.
E-4) ~ -

00. '44 ~
u) 00 -4 C - ) *.- 4)

0a w 0 4-4 0 4.4 0) N -
E'4 0)4 U -,f &a -4 9: 4.)

>z i C) C~ C) 4.) p4. 0~ 4J- 4 U 4- 4U) 0C
4-) 4.1 0- 0a 0 ) 4) 4.) U 4 ) 0)w 0

a) 4-4 4 dl 0 4.) iU 0 'U fU -4 >, -H 'O 4.)
p.H 4- -'-- ' -1 k 1: 14.4 U 4.) N 4.) a) 04 (d
w 0 3: U) U) rU 0 (d 0) r. *
1U ) ' >q.)g .C' 4 *. 4 .- >4 W U) En Z -,4 ' 4

> 1 -4 u) C 0 ' 41) m 4.) 4.) -4 4.)J
H- U) 0 0U '0 Z( C: fU ~.4( > 4 4 mU

1-4 ZA 4 4W En U) (n W U 0 4.) 4.) > -
-4 A4 m) 0 a o '-4 Q) :3 -H a) 3 -4
-4 W) U) .W W W 0) ' 4.) >q C) u) 0 0 4.) Z 4

m~ mU 0 0 0 Z '1 0 0 0 W NO
U)E-# 2-' 4 44 r:4 0 n w m) w U) U

4.)
4 N ') ' U, '0 t'- 0) 0' 0 4 N ' '' LA 0

r- -4 r-4 r-4 r- -4 -4

110



TABLE 24

CORRELATIONS BETWEEN AFFECTIVE OUTCOMES AND MEASURED JOB DIMENSIONS
(COMBINED MAINTENANCE TECHNICIANS--411X0, 411X1, AND 411X2)

Job Internal Work Growth
Satisfaction Motivation Satisfaction

Skill Variety 46 33 59

Task Identity 32 29 33

Task Significance 31 37 33

Autonomy 55 36 67

Feedback (job) 44 41 44

Feedback (Agents) 37 29 42

Dealing with Others 16 26 21

Pay Satisfaction 17 15 29

Security Satisfaction 48 30 50

Social Satisfaction 45 34 61

Supervisory Satisfaction 45 27 52

Growth Need Strength 03 21 03

Motivating Potential Score 60 46 69

Job Satisfaction *

Internal Motivation 48*

Growth Satisfaction 75 47*

Notes: N = 314.

*indicates value =1.0.



analysis is used to determine whether or not one variable

influences another variable, without implying causality)

with the vital affective outcomes.

First, job satisfaction was highly correlated with

the motivating potential score, autonomy, and security

satisfaction. Conversely, it showed almost no correlation

with growth need strength and dealing with others.

Second, internal work motivation showed a strong

correlation with the MPS and feedback from the job; it

showed a relatively weak correlation to pay satisfaction.

Third, growth satisfaction proved to be highly

correlated with the MPS, autonomy, social satisfaction and

skill variety. It was only loosely correlated with growth

need strength, pay satisfaction and dealing with others.

Analysis of the survey data by individual AFSC and

when combined showed that growth satisfaction was the vari-

able most highly associated with job satisfaction.

Recalling Table 11, questionnaire results indicated that

the actual amount of growth satisfaction perceived by

the workers did not differ from that of the national norm.

Two of the AFSCs (411X0 and 411X2) were, in fact, somewhat

lower than the national norm.

Additionally, the correlation analysis indicated

that the degree of autonomy in a job has an extremely high

association not only with job satisfaction, but with the

other affective work outcomes as well. Accordingly,
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Table 16 recorded the results of the perceived level of

autonomy present in jobs performed by maintenance workers;

the apparent tendency among technicians was that more

emphasis on autonomy would be welcomed.

Step Five: Are There Aspects of the

Work Context that Need Improvement?

Three of the four variables categorized as describ-

ing the work environment (social satisfaction, supervisory

satisfaction, and security satisfaction) exhibited fairly

strong correlations with job satisfaction and other affec-

tive work outcomes in the previous step. This suggested

that these context factors (rather than the work itself)

may have played a significant role in the results recorded

in the second step of this diagnosis.

Step Five conducted an analysis using large-sample

hypothesis testing about the difference between two popula-

tion means in an effort to further pinpoint perceived

sources of dissatisfaction in the job settings of the

maintenance workers.

Pay Satisfaction. When soldiers came to him in

the wilderness asking what they should do in response to

his message, it is recorded that John (the baptizer)

charged them to be content with their wages, and to rob

no one by violence. Presently, military personnel seem
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to be capable of keeping to only half of this platitude,

and the author hypothesized:

Hypothesis 12: The pay satisfaction of the three
career fields, both individually and collectively, is below
the national norm, but does not differ from one career
field to another.

The null hypothesis states that the pay satisfac-

tion of the airmen sampled is the same as the national

norm. Table 25 reveals the results.

TABLE 25

MEAN SCORES FOR PAY SATISFACTION BY CAREER FIELD
AND COMPARISON ANALYSIS OF SAMPLE MEANS

z-values

AFSC/(N) Mean/Std Dev 1 2 3

411X0/(108) 3.62/1.65 -3.16*
-.14

411XI/(117) 3.65/1.56 -3.24* .17
.31

411X2/(89) 3.58/1.61 -3.19*

Total/(314) 3.62/1.60 -4.89*

Nat'l Norm/(500) 4.16/1.42

Note: * indicates value exceeds one-tail signifi-
cance level of .05.

As hypothesized in the alternate form, the level

of pay satisfaction of the Air Force technicians surveyed

was significantly below the national norm and did not vary

between AFSCs. Thus, the null hypothesis was rejected.
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Security Satisfaction. The longevity of the Minute-

man system coupled with the Department of Defense retention

and retirement system were thought to contribute to a

higher security satisfaction among Air Force personnel;

thus, the alternate hypothesis expresses:

Hypothesis 13: The technicians' satisfaction with
their overall job security is higher than that of the
national norm, and does not differ from one AFSC to another.

The null form hypothesizes that security satis-

faction is the same in the career fields as the national

norm. Table 26 records the survey results.

TABLE 26

MEAN SCORES FOR SECURITY SATISFACTION BY CAREER FIELD
AND COMPARISON ANALYSIS OF SAMPLE MEANS

z-values

AFSC/(N) Mean/Std Dev 1 2 3

411X0/(108) 4.82/1.48 .72
-.52

411Xl/(117) 4.92/1.41 1.49 -.19
.29

411X2/(89) 4.86/1.52 .88

Total/(314) 4.87/1.46 1.62

Nat'l Norm/(500) 1.71/1.21

Note: No significance existed at the .05 level for
one-tail or two-tail tests.

Although the results indicate an above average

satisfaction among the technician subgroups, the data

analysis indicates that insufficient evidence exists to
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reject the null hypothesis at the chosen significance

level. The concluding chapter of this study provides addi-

tional insight into this finding.

Social Satisfaction. For a number of reasons, the

social satisfaction of maintenance technicians in all

three career fields was thought to be below the national

norm. First, the jobs involve repetitive drives over long

distances to the remote Launch Facilities and Launch Con-

trol Facilities, very little social interaction once at

the site, and naturally, the long drive back to the support

base. Second, several of the missile wings are geographi-

cally removed from towns with substantial urbanization

(most notably Whiteman AFB, Minot AFB, and Grand Forks AFB).

Finally, the perception exists at some Strategic Air Com-

mand bases that have both the ICBM and manned bomber com-

ponents of the strategic triad that the missile personnel

are not as highly esteemed as their fellow airmen who

engage in the flying business. The alternate hypothesis

is thusly stated:

Hypothesis 14: The social satisfaction of personnel
assigned to the three AFSCs studied, both individually and
collectively, is below that of the national norm, but does
not vary among career fields.

The null hypothesis expresses no difference in

social satisfaction between the Air Force sample members

and the national norm. Table 27 charts these results.
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TABLE 27

MEAN SCORES FOR SOCIAL SATISFACTION BY CAREER FIELD
AND COMPARISON ANALYSIS OF SAMPLE MEANS

z-values

AFSC/(N) Mean/Std Dev 1 2 3

411X0/ (108) 5.20/1.02 -.47
-1.15

411X1/(117) 5.36/1.07 1.02 -.29
.87

411X2/(89) 5.24/0.91 -.09

Total/(314) 5.27/1.01 .28

Nat'l Norm/ (500) 5.25/0.96

Note: No significance existed at the .05 level for
one-tal or two-tail tests.

The social satisfaction perceived by the Systems

Analyst Specialists (411X0) and Missile Facilities Special-

ists (411X2) was found to be below the national norm (as

indicated by the negative z-values) while that of the

Missile Maintenance Specialists (411Xl) was above the norm,

but none of these results was at a significant level. The

null hypothesis cannot therefore be rejected.

Supervisory Satisfaction. Due to the number of

levels of supervision present in missile maintenance organi-

zations (as described in Chapter II), the author found it

difficult to generalize over the entire network of super-

visors and develop specific relationships. It is therefore

hypothesized:
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Hypothesis 15: The supervisory satisfaction of the
three career fields, both individually and collectively,
does not differ from the national norm, nor does it differ
among the career fields.

Table 28 contains the results of this analysis.

TABLE 28

MEAN SCORES FOR SUPERVISORY SATISFACTION BY CAREER
FIELD AND COMPARISON ANALYSIS OF SAMPLE MEANS

z-values

AFSC/(N) Mean/Std Dev 1 2 3

411X0/(108) 4.74/1.54 -.50
-1.26

411x1/(117) 5.00/1.55 1.15 -1.22
.00

411X2/(89) 5.00/1.44 1.09

Total/(314) 4.91/1.52 .85

Nat'l Norm/(500) 4.82/1.39

Note: No significance existed at the .05 level for
one-tail or two-tail tests.

The scores reveal very little difference between

the subgroups measured and the associated satisfaction of

the national norm with respect to supervision. The null

hypothesis holds true in this last measure of worker satis-

faction in contextual (hygiene) factors. The analysis now

moves to the last step in the diagnostic scene.

Step Six: How "Ready" are the

Maintenance Workers for Change?

Hackman and Oldham note in their discussion on the

role of differences among people: "Jobs high in motivating
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potential create opportunities for considerable self-

direction, learning, and personal accomplishment at work"

(17:85). However, not all of the technicians can be

expected to appreciate such opportunities, even among those

specialists who would be able to actually accomplish the

work in a highly qualified manner. These individuals

either may not recognize the fact that such opportunities

exist (they may be withdrawn), they may consider them to

be threatening to themselves and/or their careers and balk

at being stretched too thin by their work, or they may

perceive that added responsibility will bring additional

accountability and a resultant separation from the security

of their present peer group. Therefore, the author hypo-

thesized:

Hypothesis 16: The growth need strength of the
Systems Analyst, Missile Maintenance, and Missile Facili-
ties specialists is singularly and collectively higher than
that of the national norm, and is not significantly differ-
ent for any one AFSC.

The null hypothesis assumes the three career fields

to be the same as the national norm and that no one AFSC

would dominate the others in the amount of perceived growth

need strength. The results appear in Table 29.

The null hypothesis (Table 29) is therefore

rejected in favor of the alternate ana the author proposes

that based on these results, any change program would be

favorably accepted.
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TABLE 29

MEAN SCORES FOR INDIVIDUAL GROWTH NEED STRENGTH BY CAREER
FIELD AND COMPARISON ANALYSIS OF SAMPLE MEANS

z-values

AFSC/(N) Mean/Std Dev 1 2 3

411X0/(108) 5.80/1.15 1.89*
-.96

411XI/(117) 5.94/1.03 3.44* -1.16
-.28

411X2/(89) 5.98/1.02 3.44*

Total/(314) 5.90/1.07 4.21*

Nat'l Norm/ (500) 5.57/1.12

Note: * indicates value exceeds one-tail signifi-
cance level of .05.

The completion of this step thus finalizes the

diagnostic process and provides the basis for the conclu-

sions and recommendations that follow.
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V. Overview, Conclusions, and Recommendations

You can show me your sales curves,
Plot my life on a flow chart,
But there's just some things
That numbers can't measure,
These fragile pieces of priceless treasure.

-Bob Bennett (from
"Matters of the Heart")

Overview

While acknowledging the march toward technological

superiority as the Air Force presses to meet the challenges

of the 21st century, and in light of the recruiting adver-

tisements which all but promise a rewarding, high-tech

future to any one who elects to don the "blue suit," the

fact remains that personnel continue to be required to per-

form tasks unrelated to those at the cutting edge of scien-

tific endeavor. Current maintenance tasks, for instance,

require workers to prepare vehicles for dispatching (this

includes routine upkeep), replace worn-out parts at remote

sites (this includes shoveling snow to gain access in

winter, and cleaning up the site), and perform many other

routine but necessary tasks that go along with the mission

of maintaining a nuclear deterrent force in the upper heart-

land of America. Thus, the potential exists in the missile

environment for workers' experiences not to match their
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desires and expectations. This dissatisfaction was borne

out by the percentage (57 percent) of technicians sampled

in this study who responded that their jobs were a major

factor in their decisions to separate, or were undecided

about their career intent.

This study has focused on three career fields

(Missile Systems Analyst Specialists, Missile Maintenance

Specialists, and Missile Facilities Specialists) and the

inherent levels of satisfa-cion and meaningfulness per-

ceived as being provided by their work. The first chapter

provided background to the environment studied, suggesting

that job satisfaction, motivation, and/or retention aspects

of the Strategic Air Command missile maintenance organiza-

tions may be problematic. The review of the literature

that followed in Chapter II provided an information base

which allowed a more comprehensive understanding of the

methodological design of the study. This design (the blue-

print of the research) formed the basis of Chapter III.

The fourth chapter contains the results of the analysis

performed on the sample group of maintenance technicians

working in the Minuteman environment.

This study has attempted to diagnose the existing

jobs of specialists employed in strategic missile main-

tenance tasks in order to categorize, in relative terms,

the degree of satisfaction/dissatisfaction with the work

and the contributing factors thereof. The aim was to
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provide management with a thorough awareness of the prob-

lems and opportunities which exist in this critical com-

ponent of the six Minuteman missile wings. Additionally,

the study may serve as a reference for commanders intending

to implement changes in the existing design of tasks as

well as for planners of systems now in the research and

development phase of acquisition. An important caveat is

that many of the constructs (i.e., job satisfaction) tested

were subjective statements revealing perceptions that the

workers expressed at the time they completed the survey.

And while the measurement instrument used (the Job Diag-

nostic Survey) has been shown to be a reliable tool, no

universal job enrichment program can be formulated to meet

the needs of all workers at all levels. Overall, the con-

clusions drawn by the author in this chapter reflect the

findings presented in Chapter IV, as conditioned by the

theories of Herzberg, Vroom, and Hackman and Oldham.

Conclusions

A comparative analysis of mean job satisfaction

scores for the three career fields studied indicated that

no significant difference in job satisfaction levels is

perceived among the technician groups. Therefore, no one

career field can be statistically singled out as being

problematic. Concurrently, when the indices for this

study group were compared with job satisfaction indices for
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the national norm, maintenance technicians appear to be as

equally satisfied with their jobs as were other workers in

general.

Further, analysis of the mean scores for core job

dimensions of the specialists sampled revealed that they

were moderately satisfied with the present structure of

their current jobs and that this level of perceived satis-

faction was relatively uniform throughout the three enlisted

AFSCs. The only noteworthy exception which surfaced was

the low level of skill variety perceived by workers in the

Missile Maintenance Specialist AFSC (411X). The full

model of the job characteristics theory (see Appendix A)

indicates that by combining routine tasks and establishing

client relationships, some potential gains may be realized

by the Missile Maintenance Specialists in experiencing

more meaningful work.

An additional observation relating to the charac-

teristics of the jobs studied is that the mean score for

the autonomy of the combined group of technicians was below

that of the national norm. While this tendency was hypo-

thesized at the outset, its lack of statistical signifi-

cance does not support the premise that the workers are

overly satisfied with the freedom, independence, and dis-

cretion they have in scheduling work and determining how

it will be carried out. For instance, of the people who

wrote comments concerning their present job's influence on
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their decision to re-enlist, the following responses per-

taining to autonomy were noted:

"Give team chiefs more decision making responsibility
and allow us more input to the way things are carried
out"

"I feel like my job should be more challenging and I
would like to be able to do more on my own."

",Too much tech data for an easy task. They should do
away with alot of it."

In contrast to this sentiment, one technician stated:

"I am extremely satisfied with my job! I make most of
my own decisions. When I do my job well, I feel that
I'm an integral part of the who'- unit's accomplish-
ments."

This latter view, however, was representative of only a

small percentage of those who responded in writing.

The dilemma presented here is certainly not new to

Air Force managers and there are no quick fixes or easy

answers forthcoming. With respect to maintaining nuclear

weapons in particular, commanders are faced with an apparent

contradiction of interests if they simultaneously attempt

to retain strict adherence to nuclear surety and missile

safety while implementir. autonomy measures through a con-

cept known as "vertical loading" (see Appendix A). Vertical

loading suggests:

1. Return to the job holder greater discretion in
deciding on work methods, checking on quality, and help-
ing to train less experienced workers;

2. Grant additional authority;
3. The job holder should have the greatest possible

freedom to decide when to start and stop work, and how
to assign priorities;

4. Workers should be encouraged to seek problem
solutions on their own. (20:64)
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An important generalization to consider at this

point is that various forms of organization design probably

constrain and/or facilitate task design processes. In

organizations with organic designs (a research and develop-

ment unit, for instance), tasks are likely designed in such

a way as to enhance employee quality of work life. Further,

if the organization wanted to make tasks even more chal-

lenging, motivating, and meaningful, the nature of the

organization would probably facilitate the required changes.

On the other hand, a mechanistic unit (i.e., one in which

workers are assigned to an assembly line) is likely to be

perceived by some workers as exhibiting less flexibility

and less emphasis on the acceptance of organizational

change. If for some reason a leader in the organization

wanted to introduce a work redesign effort, he or she would

probably find that the mechanistic design constrained the

available alternatives. More specifically, the organiza-

tion itself would probably serve as a barrier to the effec-

tive redesign of tasks within it (14:150).

The Minuteman weapon system demands considerable

attention to detail to ensure its continuous "on-alert"

reliability. Additionally, the centralized nature of the

maintenance production effort impacts the extent to which

shop and team supervisors exercise autonomy over assignment

of work priorities and decisions concerning when to start

and stop work. The author concludes then, that missile
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managers need to recognize that an "autonomy gap" may

exist within the maintenance environment. Thus, managers

should: (a) be particularly cognizant to grant additional

authority and worker discretion to workers where it is

possible, and (b) be fully prepared to explain arguments

in favor of those organizational constraints which extend

the safety and security of the existing missile force.

With respect to the work itself then, the study

reveals that a comprehensive missile maintenance task

redesign effort is not warranted at the present time; how-

ever, special emphasis should be given to widen the variety

(in some instances) and autonomy experienced by technicians

where it can be administered appropriately.

From the findings of Chapter IV and coverage of

topics in the written response section of the survey, the

contextual factors of the technicians' work seemed to con-

tribute more to worker dissatisfaction than did the fac-

tors relating to the work itself. Certainly, complaining

and soldiering have been companions since the first armies

of antiquity opened their doors to boot camp, with foul-ups,

supervision, living conditions, and inoperative equipment

receiving their fair share of the dissent. That notwith-

standing, the nature and extent of the written remarks

returned may be indicative of more than simply "routine

grousing" among the troops. The remarks fell roughly into

six categories with respect to the realm of contextual
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factors. They included pay, security, manning and condi-

tions, location, supervisors, and cross-training. The

following paragraphs discuss each of these and provide

samples from the questionnaires.

The data for the analysis of pay satisfaction (con-

tained in Table 25 of the previous chapter) speak for

themselves; however, some specific comments provided by

the subjects give a clearer picture of the reasoning behind

the numbers:

"The Air Force saw fit to delete our bonus for airmen
between the years 6 - 14. This job isn't worth
re-enlisting without the bonus. The hours are long,
pay isn't enough, and it puts a burden on your family
life. I think the Air Force made a big mistake [and]
there's going to be alot of good men in this field
getting out of the service."

"We deal with nuclear weapons, dangerous chemicals,
high falls and get no hazardous duty pay, no
re-enlistment bonus, and no opportunity to take advan-
tage of educational benefits."

"I have no doubt in my mind that I would re-enlist if
our career field offered a bonus! Everything else is
great."

Closely related to the pay issue were security-

related concerns. Several of these appeared to be of poten-

tial interest to managers:

"The Air Force has brought too many cross-trainees
into this career field [who] take away stripes from
people competing for promotion."

"There is very slow advancement, with extreme stagna-
tion in the higher echelons of management."

Some of the comments tending to lower the overall

perception of security satisfaction, however, came from
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some who have set their sights not on an Air Force career,

but rather on a career out of the realm of military service.

For instance:

"I didn't want to work in the missile field. I'm hoping
to [obtain] a job skill I can use when I separate, to
get a job out of the Air Force."

"Where would this job leave me after 20 years ...
There's not alot of missiles in peoples' back yards
to be fixed."

A large block of respondents intimated that the

manning levels were inadequate to properly perform the

mission, given the conditions under which the work had to

be performed. For example:

"In our shop, the workload is twice the size of the
working force and everyone is faced with 12-hour days."

"The shifts are long, and we do not have enough people
to cover the schedule."

"We are manned at a level to support duty hours [as
specified in Strategic Air Command regulations], but
we really support 24 hours and seven days a week and
are expected to do many duties [that] do not fall under
what I would call maint-.nance."

"Being in Periodic Maintenance for four years--four
straight days in the field and nights--it doesn't do
much for a marriage."

"I feel there never was enough people in the Facilities
Maintenance Team section. Sure, we still got the mis-
sion done with half the manning requirements, but what
about morale and welfare?"

"I am an Electro-Mechanical Team team chief running 14
to 17 dispatches per month at an average of 14 hours
per dispatch . . . being subjected to extreme cold,
extreme height (in the launch tube) plus long hours of
travel to and from Launch Facilities and Launch Control
Facilities. Then pile on all the extra classes that
field runners are required to be at during off-duty
days."
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"The working conditions, such as the weather, the long
hours (16+ hours), the vehicles we are receiving that
are constantly brceaking down, and the shop managers
who have no sense of feelings for their technicians
(are major factors in my decision]."

"The hours are too erratic and the working conditions
are extremely hard."

A derivative of the working conditions issue raised

here is the role that the geographical location played in

technicians' intent to separate from the Air Force (tabu-

lated results appear in Table 9 of Chapter IV). A few

respondents were compelled to write that they liked the

base and area they were stationed at, and would not like

to move; however, the overwhelming majority expressed the

opposite viewpoint for a variety of reasons including a

noticeable lack of social satisfaction. They stated:

"The job I have allows me the opportunity to go to
five other bases, all in the U.S.A. and all northern-
tier ones."

"The people in the area have little or no respect for
those in the Air Force."

"The weather is usually cold, the town is too small,
and the geography of the area is flat and very [few]
trees." [Author's note: Variations of this same theme
were commonplace.]

"Advancement opportunity is not available within this
community as far as education."

"Have you ever been stationed at Minot AFB (ND] for
eight years and tried to get Permanent Change of Sta-
tion (PCS) orders with no success?"

"I have only cold-region bases that I can otherwise go
to. This AFSC needs to be a little more geographically
flexible."
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"I was in Minot, ND for four years and camne to Ellsworth
[AFBI SD! "

"I would like another career field in a warm southern
climate. Note that I would really like to stay in for
20 years, but if I don't get a change of climate, I
will not stay in."

The next category of comments relating to contextual

factors could be loosely categorized as supervisory dis-

satisfaction. Many of the comments were rather cryptic

and it was difficult in some cases to ascertain what level

of supervision was actually being addressed. Technicians

stated:

"I would like more positive comments from my supervisor
on a good job being done."

"The way the section is being run and the unfairness
of the way people are being treated here [is a major
factor in my decision to separate]."

"If this organization was more people oriented, mission
accomplishment would be more successful--people make
the difference."

Lastly, about one-fifth of the comments regarding

contextual factors bypassed altogether the conventional

criticisms (such as pay, etc.) and focused on the dilemma

caused by the apparent inability of individuals to cross-

train out of their present AFSCs. Specialists noted:

"I entered 'open electronics' and was recruited into
this job field."

"I'd like a chance to change AFSCs totally instead of
being trapped in this one."

"Cross-training is very difficult if not impossible.
It's very frustrating to be trapped in a critical
career field or leave the Air Force."
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Concluding this section are some other comments

from missile technicians which help keep the focus of this

study in perspective (particularly noting the 37 percent of

the force sampled who expressed a definite intent to stay

in):

"This job is like a stepping stone. I've gained exten-
sive knowledge in electronics . . . and am ready to
move on to more challenging work [in the Air Force]."

"The job position I hold is very rewarding."

"The job location is fine, and I think I have given
adequate support to my country for many years....
The Air Force has been good to me and I've done my best
to return the favor. It's time to retire and try some-
thing new with the skills I've obtained."

The job characteristics model proposed by Hackman

and Oldham does not present any specific implementing con-

cepts to redress dissatisfaction in contextual work factors.

As suggested earlier, organizational constraints serve to

complicate broad-scale proposals which might lessen the

burdens described here by laborers in the missile main-

tenance environment.

The author concludes that maintenance commanders

will recognize that the pleas for relief contained in this

study are certainly not new, and in some instances, the con-

cerns may contain an element of overstatement. With the

number of new systems entering the Air Force inventory and

the relatively constant manpower pool, there are probably

fewer career fields today which enjoy the luxury of a

40-hour work week than ever. However, the missile
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maintenance environment, in particular, continues to be

one that struggles with a lack of recognition for what can

only be described as an awesome amount of work and responsi-

bility that has been levied upon it. Leaders throughout

the Strategic Air Command and at the Manpower Personnel

Center need to retain the perspective that these are real

people in the maintenance "trenches," with real concerns,

facing pressures that just do not seem to get easier with

the passage of time.

Undoubtedly, the ranks do contain some vestige of

the "me-generation" thought pattern; however, the author's

conclusion is that, by and large, the technicians are mem-

bers of that band of warriors and wage-earners referred to

recently by the Commander-in-Chief, President Reagan, as

the "real heroes of America"--those willing to size up the

task, set their hands to the plow, and see the job through

to completion. It is the author's hope that missile main-

tenance commanders seize opportunities, when and where avail-

able, to help correct some of the shortfalls identified in

this study and thereby lighten the load on the maintenance

technicians--the backbone of the nuclear deterrent posture.

Recommendations

The more applied issue of planning, implementing,

and evaluating a task redesign program in the missile main-

tenance organizations is beyond the scope of this present
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study. A follow-on investigation involving senior missile

maintenance officers and senior enlisted advisors (Chief

Master Sergeants) utilizing the Delphi Technique to com-

bine ideas, eliminate policies that have been unsuccessful

in the past, and recommend future actions could prove to be

beneficial.

Additionally, investigation of the squadron level

missile maintenance officers compared to operational

missile officers may highlight factors affiliated with job

satisfaction and career intent could enhance the under-

standing of the current Minuteman missile environment.

Finally, a replication of this study on a similar

sample population at some point in the future may reveal

trends among missile technicians. Since no baseline

indices existed for missile maintenance technicians at the

time of this study, the author could not state objectively

that those surveyed were satisfied or dissatisfied with

their jobs. Only statements relative to the national norm

were possible. Despite changing environmental and opera-

tional factors, future replications of this study using

various sample populations (such as enlisted Peacekeeper

missile maintenance specialists) provide definitive state-

ments regarding job satisfaction by comparing the results

to those contained in this study. Adding regression

analyses to the methodology of future replications would
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likely contribute useful information by determining which

variables significantly affect career intent.

Summary

This chapter concludes the study by bringing

together the analytic results from Chapter IV and the more

subjective responses from the open-ended portion of the

questionnaire to arrive at answers to the stated research

questions. This research project is not intended as an

end in itself, but should be considered as part of an

ongoing effort to better understand the missile maintenance

environment, and so more effectively command its forces.
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Appendix A: Operationalizing the Job

Characteristics Theory

Translating the job characteristics model from the

abstract into managerial practice usually involves the use

of the Job Diagnostic Survey (JDS). The two primary pur-

poses served by the JDS are to provide a diagnosis of

existing jobs prior to initiating any planned task redesign

efforts and to evaluate the effects of such task redesign

efforts (14:40). In this study, only the diagnosis of

existing jobs was performed.

Once target jobs for redesign efforts have been

determined (based on an analysis of the MPS), the next

step in operationalizing the job characteristics theory

is to redesign the tasks according to five action prin-

ciples. These principles are: (1) form natural work units,

(2) combine tasks, (3) establish client relationships,

(4) vertical loading, and (5) opening feedback channels

(14:40). Figure 9 depicts how each of these principles

is seen as influencing or enhancing each of the five core

job characteristics.

The implementing concepts are directly tied to

the diagnostic tools; the output of the diagnosic activity

specifies which action steps are likely to have the great-

est impact in a given scenario (20:61).

136

.-..,..- ...-i...... .. -- .- ..[.<..- .. .. ... ......... .... ........-.-..... -... .o... ....... .. . ... ..



U

(1 0 0()r

r-4 444 0d

0 U) 'U. 4J >

0 414

4.4 do

w ol 41a)a -
u4 a) r4 E 1- )I

m o z) *t'- Q) 0 -4

( ) r--4 a) -~ 5 t > 4J

4-3(D- W -N

mC) Z) 44s - t 4
0 4J Q)4- Nd U -

4 1 rq0 (D'U 00

In 04mt - 0 4 ) W

4 0)

000

>4 >1

J-lz4.) 40 -H

U-H -4 
'U-

0 V E

-(nV) -P 41
(1 a ) 41i

fE-4 E-4 '0

4)
04

'U(n -H .0.H U

0) r. 1 4-4

C: H- U) r -4 M1

Q, Nda)Nl 4J-44 N

137



After completing the diagnosis of a job, a

researcher should know which of the core dimensions of a

job most needed remedial attention. The researcher at

this point could examine Figure 9 and select those imple-

menting concepts that deal directly with the more problem-

atic aspects of the existing job. The implementing con-

cepts are briefly discussed below.

1. Forming natural work units. In many cases,

the cluster of tasks a worker performs during a typical

week includes a high degree of randomness, leaving the

worker somewhat confused as to what he has actually con-

tributed to the organization. The principle underlying

natural unit of work is "ownership"--a worker's sense of

continuing responsibility for a specific and identifiable

body of work. Creating natural work units involves two

steps. First, an identification of the basic work items

must occur. Second, the items must be grouped into natural

categorie'. The ownership fostered by natural units of

work can make the difference between a feeling that the

work is rewarding and has intrinsic worth and the feeling

that it is irrelevant and boring. As Figure 9 depicts,

task identity and task significance become enhanced as a

direct outcome of forming natural units of work (20:64).

2. Combininig tasks. The principle of combining

tasks suggests that whenever possible, existing tasks should

be put together to form new and larger modules of work.
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Since the turn of the century, "scientific management" has

espoused the fractionalization of jobs with the accompany-

ing justification given in terms of efficiency, as measured

by either low costs or some applicable time-and-motion

study data. Unfortunately, there were some hidden costs

(such as withdrawal behavior) to such highly fractionalized

jobs. Task combination, however (like natural units of

work), expands the task identity of the job. Moreover,

the more tasks that are combined into a single worker's

job, the greater the variety of skills he must utilize in

accomplishing the job. Thus, task combination also leads

directly to greater skill variety. Figure 9 reveals this

linkage. Note also that some tasks, if combined into a

large body of related work, would be more than an indi-

vidual could reasonably handle. In these instances, it

may be advantageous to assign the new, larger task to a

small team of workers--who are given greater autonomy for

its completion (20:64).

3. Establishing client relationships. In an

effort to limit the instances in which a worker has little

or no contact with (or even awareness of) the ultimate

user of his or her product or service, a three-step pro-

cess of creating client relationships is useful. First

the client must be identified. Next, the most direct

manner of contact possible (and practical) must be estab-

lished between the worker and that client. Third, criteria
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must be set up such that the client is able to judge the

quality of the product or service received. By encouraging

this type of relationship, improvements can often be

realized on three of the core dimensions. Skill variety

often increases, because of the development of the inter-

personal skills necessary to maintain the client relation-

ship. Autonomy can increase because the worker is usually

given personal responsibility for deciding how to manage

his relationships with the clients. Feedback increases,

because the avenue exists whereby praise and/or criticism

of the individual's work outputs may be directly given

(20:64).

4. Vertical loading. In vertical loading, the

intent of job redesigners is to partially close the gap

between the "doing" and the "controlling and planning"

parts of the job in an effort to reap some motivational

advantages. Responsibilities and controls that were the

exclusive property of higher levels of management are

filtered down into a vertically loaded job. When a job

becomes vertically loaded, it consequently increases in

autonomy. This added autonomy (as shown in Figure 9) will

also enhance the feeling of personal responsibility for the

work, and will ultimately lead to higher internal work

motivation (20:64-65).

5. Opening feedback channels. Generally, it is

better for a worker to learn about performance directly as
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the job is performed rather than from management on an

occasional basis (due in part to the inferior nature of

many supervisors' "appraisal sessions"). Job-provided

feedback is more immediate and private than supervisor-

supplied feedback, and it increases the individual's feel-

ings of personal control over the work. Exactly what

should be done to open channels of job-provided feedback

varies from job to job, yet may simply involve removing

existing blocks that serve to isolate the worker from

naturally occurring data about performance. Adjusting

overly-restrictive quality control efforts and trans-

mitting downward (as well as upward) records concerning

employee performance are two examples (20:65). Workers,

as a result, may place more emphasis on improving their

performance, much the same as when forward observers trans-

mit burst coordinates back to artillery gunners to improve

firing accuracy.

Based on the job enrichment theory, the action

steps discussed above prescribe in concrete terms what to

do to make jobs more motivating for the people who perform

them.
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Appendix B: Methodological Design of Research

Hypotheses Tested

The research questions, along with the specific

hypotheses proposed in this study, are listed below. The

actual comparative testing and the outcomes appear in

Chapter IV.

1. Determine if any of the selected AFSCs exhibit

low job satisfaction or low motivation.

Hypothesis 1: The degree of job satisfaction per-
ceived by enlisted missile maintenance technicians
does not differ in the 411X0, 411X1, and 411X2
career fields, and is the same as the national
norm.

Hypothesis 2: The degree f internal work motiva-
tion perceived by enlisted missile maintenance
technicians is the same throughout the three career
fields and is the same as the national norm.

Hypothesis 3: The degree of growth satisfaction
perceived by enlisted missile maintenance tech-
nicians is the same throughout the three career
fields, but is collectively lower than the national
norm.

2. Determine if any of the selected AFSCs are low

in motivating potential.

Hypothesis 4: The MPS of each career field and the
combined maintenance technicians' MPS is signifi-
cantly higher than the national norm, but the career
fields do not vary among themselves.

3. If the AFSC is rated as low in motivating poten-

tial or job satisfaction, determine what specific aspects

are causing the difficulty.
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Hypothesis 5: The degree to which a job requires
the worker to perform activities which challenge
his skills and abilities (skill variety) is sig-
nificantly higher for the Facility Maintenance
Specialists (411X2), in particular, and for the
combined maintenance technicians overall.

Hypothesis 6: Jobs performed by the 411X0, 411X1,
and 411X2 career fields are collectively higher in
task identity than the national norm; additionally,
the Missile Maintenance Specialist AFSC (411Xl)
mean score for task identity is higher than that of
the national norm.

Hypothesis 7: The task significance indicated by
specialists from all three career fields is com-
paratively higher than the national norm when
grouped together and individually; however, they
do not vary among themselves.

Hypothesis 8: The evidence of autonomy in jobs per-
formed by workers in the three AFSCs, both indi-
vidually and collectively, is the same as the
national norm and does not vary from one AFSC to
another.

Hypothesis 9: The degree of feedback from the job
is lower for jobs performed by the three career
fields sampled than is present in jobs measured by
the national norm, and does not vary among the
AFSCs.

Hypothesis 10: The degree of feedback from agents
does not vary from career field to career field,
and does not vary from the national norm.

Hypothesis 11: The extent to which the three career
fields deal with others is above the national norm,
both individually and collectively, and the three
career fields do not vary among themselves.

Hypothesis 12: The pay satisfaction of the three
career fields, both individually and collectively,
is below the national norm, but does not differ
from one career field to another.

Hypothesis 13: The technicians' satisfaction with
their overall job security is higher than that of
the national norm, and does not differ from one
AFSC to another.
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Hypothesis 14: The social satisfaction of per-
sonnel assigned to the three AFSCs studied, both
individually and collectively, is below that of
the national norm, but does not vary among career
fields.

Hypothesis 15: The supervisory satisfaction of the
three career fields, both individually and col-
lectively, does not differ from the national norm,
nor does it differ among the career fields.

4. Analyze the selected AFSCs to ascertain how

"ready" the technicians are for job redesign.

Hypothesis 16: The growth need strength of the
Systems Analyst, Missile Maintenance, and Missile
Facilities specialists is singularly and collec-
tively higher than that of the national norm, and
is not significantly different for any one AFSC.
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DEARTMENT OF THE AIR FORCE
,R :CRCE !NSTITUTE OF TEC:-JNCLOGY ,AU)

WRIGHT-PATTEqSCN AIR FORCE BASE, OH 45433

Appendix C: Research Questionnaire

6 MAY 19
- LS (Capt C. Price, AUTOVON 785-7212)

-- Research Questionnaire

1. Please take the time to complete the attached questionnaire
and return in the enclosed envelope within one week.

2. This questionnaire is being used to help you identify aspects
of your job that may allow it to become better designed in the
future. The survey data measures your perceptions and attitudes
toward your job and job environment. Each of the six sections
contains specific instructions at the top. Please read them
carefully and answer all the questions as honestly as you can.
Your individual responses will be combined with others and will
be held in the strictest confidence; no one in your organization
will be permitted access to answers attributed to you personally.

3. Your participation is completely voluntary, but we would
certainly appreciate your help.

L R SMITH, Colonel, USAF 2 Atch
1. Questionnaire

Sc ool of Systems and Logistics 2. Return Envelope

USAF Survey Control No. 85-35
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SECTION ONE

This part of the questionnaire asks you to
describe your job, as objectively as you can.

Please do not use this part of the questionnaire to show how much you
like or dislike your job. Questions about that will come later.
Instead, try to make your descriptions as accurate and as objective
as you possibly can.

A sample question is given below.

A. To what extent does your job require you to work with mechani-
cal equipment?

1 -------- 2-------- 3-------- 4-------- 5--------
Very little; Moderately "''Very much; the
the job requires job requires
almost no con- almost constant
tact with mechani- work with
cal equipment of mechanical
any kind. equipment.

You are to circle the number which is the most accurate description
of your job.

If, for example, your job requires you to work
with mechanical equipment a good deal of the time--
but also requires some paperwork--you might circle
the number six, as was done in the example above.

Please turn the page and begin.
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1. To what extent does your job require you to work closely with
other people (either clients, or people in related jobs in your
own organization)?

1 -------- 2-------- 3-------- 4-------- 5-------- 6-------- 7
Very little; moderately; very much;
dealing with some dealing dealing with
other people is with others other people is
not at all neces- is necessary. an absolutely
sary in doing essential and
the job. crucial part of

doing the job.

2. How much autonomy is there in your job? That is, to what extent
does your job permit you to decide on your own how to go about
doing the work?

1 -------- 2-------- 3-------- 4-------- 5-------- 6-------- 7
Very little; Moderate autonomy; Very much; the
the job gives many things are job gives me
me almost no standardized and almost complete
personal "say" not under my con- responsibility
about how and trol, but I can for deciding
when the work make some decisions how and when
is done. about the work, the work is

done.

3. To what extent does your job involve doing a "whole" and identi-
fiable piece of work? That is, is the job a complete piece of
work that has an obvious beginning and end? or is it only a
small part of the overall piece of work, which is finished by
other people or by automatic machines?

1 -------- 2-------- 3-------- 4-------- 5-------- 6-------- 7
My job is only My job is a My job involves
a tiny part of moderate-sized doing the whole
the overall piece "chunk" of the piece of work,
of work; the overall piece of from start to
results cannot be work; my own con- finish; the
seen in the final tribution can be results of my
product or service, seen in the final activities are

outcome. easily seen in
the final pro-
duct or service.
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4. How much variety is there in your job? That is, to what extent
does the job require you to do many different things at work,
using a variety of your skills and talents?

1 -------- 2-------- 3-------- 4-------- 5-------- 6-------- 7
very little; Moderate very much; the
the job requires variety, job requires me
me to do the same to do many dif-
routine things ferent things,
over and over using a number
again, of different

skills and
talents.

5. In general, how significant or important is your job? That is,
are the results of your work likely to significantly affect
the lives or well-being of other people?

1 -------- 2-------- 3-------- 4-------- 5-------- 6-------- 7
Not very sig- Moderately Highly signifi-
nificant; the significant. cant; the out-
outcomes of my comes of my
work are not work can affect
likely to have other people in
important effects very important
on other people. ways.

6. To what extent do managers or co-workers let you know how well
you are doing on your job?

1----2-------- 3-------- 4-------- 5-------- 6-------- 7
Very little; Moderately; Very much;
people almost sometimes managers or co-
never let me people may give workers provide
know how well me "feedback;" me with almost
I am doing. other times they constant "feed-

may not. back" about how
well I am doing.
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7. To what extent does doing the job itself provide you with infor-
mation about your work performance? That is, does the actual
work itself provide clues about how well you are doing--aside
from any "feedback" co-workers or supervisors may provide?

1 --------2 -------- 3 --------4 -------- 5-------- 6 -------- 7
Very little; Moderately; Very much; the
the job itself sometimes doing job is set up
is set up so I the job provides so that I get
could work forever "feedback" to me; almost constant
without finding out sometimes it "feedback" as I
how well I am does not. work about how
doing. well I am doing.
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SECTION TWO

Listed below are a number of statements which could be used to
describe a job.

You are to indicate whether each statement is an
accurate or inaccurate description of your job.

Once again, please try to be as objective as you can in deciding
how accurately each statement describes your job--regardless of
whether you like or dislike your job.

Write a number in the blank beside each statement, based on the
following scale:

How accurate is the statement in describing your job?

1 2 3 4 5 6 7
Very Mostly Slightly Uncertain Slightly Mostly Very
Inaccu- Inaccu- Inaccu- Accurate Accurate Accurate
rate rate rate

1. The job requires me to use a number of complex or high-level
skills.

2. The job requires a lot of cooperative work with other people.

3. The job is arranged so that I do not have the chance to do

an entire piece of work from beginning to end.

4. Just doing the work required by the job provides many chances
for me to figure out how well I am doing.

5. The job is quite simple and repetitive.

6. The job can be done adequately by a person working alone--

without talking or checking with other people.

7. The supervisors and co-workers on this job almost never give
me any "feedback" about how well I am doing in my work.

8. This job is one where a lot of other people can be affected
by how well the work gets done.

9. The job denies me any chance to use my personal initiative
or judgment in carrying out the work.
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1 2 3 4 5 6 7
Very Mostly Slightly Uncertain Slightly Mostly Very
Inaccu- Inaccu- Inaccu- Accurate Accurate Accurate
rate rate rate

10. Supervisors often let me know how well they think I am per-
forming the job.

11. The job provides me the chance to completely finish the
pieces of work I begin.

12. The job itself provides very few clues about whether or not
I am performing well.

13. The job gives me considerable opportunity for independence
and freedom in how I do the work.

14. The job itself is not very significant or important in the
broader scheme of things.
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SECTION THEE

Now please indicate how you personally feel about your job.

Each of the statements below is something that a person might say
about his or her job. You are to indicate your own, personal
feelings about your job by marking how much you agree with each of
the statements.

Write a number in the blank for each statement, based on this scale:

How much do you agree with the statement?

12 3 4 56 7
Disagree Disagree Disagree Neutral Agree Agree Agree
Strongly Slightly Slightly Strongly

1. My opinion of myself goes up when I do this job well.

2. Generally speaking, I am very satisfied with this job.

3. I feel a great sens e of personal satisfaction when I do this

job well.

4. I frequently think of quitting this job.

5. 1 feel bad and unhappy when I discover that I have performed
poorly on this job.

6. I am generally satisfied with the kind of work I do in this
job.

7. My own feelings generally are not affected much one way or
the other by how well I do on this job.
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SECTION FOUR

Now please indicate how satisfied you are with each aspect of your
job listed below. Once again, write the appropriate number in the
blank beside each statement.

How satisfied are you with this aspect of your job?

2 3 4 5 6 7
Extremely Dis- Slightly Neutral Slightly Satisfied Extremely
Dis- satisfied Dis- Satisfied Satisfied
satisfied satisfied

1. The amount of job security I have.

2. The amount of pay and fringe benefits I receive.

3. The amount of personal growth and development I get in doing
my job.

4. The people I talk to and work with on my job.

5. The degree of respect and fair treatment I receive from
my boss.

6. The feeling of worthwhile accomplishment I get from doing
my job.

7. The chance to get to know other people while on the job.

8. The amount of support and guidance I receive from my
supervisor.

9. The degree to which I am fairly paid for what I contribute
to this organization.

10. The amount of independent thought and action I can exercise
in my job.

11. How secure things look for me in the future in this organi-
zation.

12. The chance to help other people while at work.

13. The amount of challenge in my job.

14. The overall quality of the supervision I receive in my work.
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SECTION FIVE

Listed below are a number of characteristics which could be present
on any job. People differ about how much they would like to have
each one present in their own jobs. We are interested in learning
how much you personally would like to have each one present in your
job.

Using the scale below, please indicate the degree to which you would
like to have each characteristic present in your job.

NT:The numbers on this scale are different from those used in

NT: previous scal es. 891

4 5 67891
Would like Would like Would like
having this having this having this
only a moderate very much extremely much
amount (or less)

1. High respect and fair treatment from my supervisor.

2. Stimulating and challenging work.

3. Chances to exercise independent thought and action in my job.

4. Great job security.

5. Very friendly co-workers.

6. opportunities to learn new things from my work.

7. High salary and good fringe benefits.

8. Opportunities to be cteative and imaginative in my work.

9. Quick promotions.

10. Opportunities for personal growth and development in my job.

11. A sense of worthwhile accomplishment in my work.
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SECTION SIX

BIOGRAPHICAL DATA

All information provided in this section will be held in the strictest
confidence; absolutely no one in your organization will be permitted
access to individual responses.

1. What is your organizational identifier? (Check one)

A. OMMS

B. FMMS
C. Other (please specify

2. What is your current specialty code (AFSC)? (Check one)

A. AFSC 316X0 (411X0)
B. AFSC 443X0 (411X1)
C. AFSC 445X0 (411X2)
D. Other (please specify)

3. What is your skill level in your current job specialty?

A. 3 Level
B. 5 Level
C. 7 Level
D. 9 Level

4. What is your present active duty grade? (Check one)

A. E-1 F. E-6
B. E-2 G. E-7
C. E-3 H. E-8
D. E-4 I. E-9
E. E-5

5. Have you worked in your present career field throughout your
Air Force career?

A. Yes B. No

If no, how long have you worked in your present career field?

A. Less than one year
B. 1-4 years
C. 5-8 years
D. 9-12 years
E. Over 12 years
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6. Do you supervise others?

A. Yes B. No

if yes, how many personnel do you supervise? (Check one)

A. Less than 5 personnel
B. 6-10 personnel
C. 11-15 personnel
D. 16-20 personnel
E. over 20 personnel

7. If a member of OMMS, to which work team center do you currently
be long?

A. Missile Maintenance
B. Missile Handling
C. Electro-Mechanical
D. Combat Targeting
E. Other (please specify_________________

8. If a member of FMMS, to which work team center do you currently
belong?

A. Shop Maintenance
B. Facility Maintenance
C. vehicle and Equipment Control
D. Other (please specify ________________

9. Do you intend to stay in the Air Force beyond your present
commitment? (Check one)

A. No, I am separating
B. No, I am retiring
C. Undecided
D. Yes

if your answer is No or UNDECIDED, please answer the following
two questions:

10. is your present job location a major factor in your decision?

A. Yes B. No

If yes, in what way?
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11. Is your present job a major factor in your decision?

A. Yes B. No

If yes, in what way? Your comments will be quite helpful in
making any recommendations for change found appropriate by this
study.
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Appendix D: Scoring Key for the Short Form of the

Job Diagnostic Survey (17:303-306)

The Short Form of the Job Diagnostic Survey(JDS)
measures several characteristics of jobs, the reactions of
the respondents to their jobs, and the growth need strength
of the respondents. Some of the scales tapped by the JDS
are not included in the Short Form; others are measured with
fewer items. The scales measuring the objective job dimen-
sions are, however, identical with those in the JDS.

Each variable measured by the JDS Short Form is listed
below, along with (a) a one or two sentence description of
the variable, and (b) a list of the questionnaire items
which are averaged to yield a summary score for the variable.

I. JOB DIMENSIONS: Objective characteristics of the
job itself.

A. Skill Variety: The degree to which a job requires
a variety of different activities in carrying out the work,
which involves the use of a number of different skills and
talents of the employee.

Average the following items:

Section One #4
Section Two #1

#5 (reversed scoring--i.e., sub-
tract the number entered by
the respondent from 8)

B. Task Identity: The degree to which the job
requires the completion of a "whole" and identifiable piece
of work--i.e., doing a job from beginning to end with a
visible outcome.

Average the following items:

Section One #3
Section Two #11

#3 (reversed scoring)
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C. Task Significance: The degree to which the job
has a substantial impact on the lives or work of other
people--whether in the immnediate organization or in the
external environment.

Average the following items:

Section One #5
Section Two #8

#14 (reversed scoring)

D. Autonomy: The degree to which the job provides
substantial freedom, independence, and discretion to the
employee in scheduling his work and in determining the pro-
cedures to be used in carrying it out.

Average the following items:

Section One #2
Section Two #13

#9 (reversed scoring)

E. Feedback from the Job Itself: The degree to which
carrying out the work activities required by the job results
in the employee obtaining information about the effective-
ness of his or her performance.

Average the following items:

Section One #7
Section Two #4

#12 (reversed scoring)

F. Feedback from Agents: The degree to which the
employee receives information about his or her performance
effectiveness from supervisors or from co-workers. (This
construct is not a job characteristic per se, and is
included only to provide information supplementary to con-
struct ME above.)

Average the following items:

Section One #6
Section Two #10

#7 (reversed scoring)
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G. Dealing with Others: The degree to which the job
requires the employee to work closely with other people
(whether other organization members or organizational
"1clients").

Average the following items:

Section One #1
Section Two #2

#6 (reversed scoring)

11. AFFECTIVE RESPONSES TO THE JOB: The private, affec-
tive reactions or feelings an employee gets from working
on his job.

A. General Satisfaction: An overall measure of the
degree to which the employee is satisfied and happy in his
or her work.

Average the following items:

Section Three #2
# 6
#4 (reversed scoring)

B. Internal Work Motivation: The degree to which the
employee is self-motivated to perform effectively on the
job.

Average the following items:

Section Three #1
# 3
#5
#7 (reversed scoring)

C. Specific Satisfaction:* These short scales tap
several specific aspects of the employee's job satisfaction.

Cl. "Pay" satisfaction. Average items #2 and #9
of Section Four.

C2. "Security" satisfaction. Average items #1
and #11 of Section Four.

C3. "Social" satisfaction. Average items #4, #7,
and #12 of Section Four.

C4. "Supervisory" satisfaction. Average items
#5, #8, and #14 of Section Four.

C5. "Growth" satisfaction. Average items #3,
#6, #10, and #13 of Section Four.
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III. INDIVIDUAL GROWTH NEED STRENGTH: This scale taps the
degree to which an employee has strong vs. weak desire to
obtain "growth" satisfactions from his or her work.

Average the six items from Section Five listed below.
Before averaging, subtract 3 from each item score; this will
result in a summary scale ranging from one to seven. The
items are: #2, #3, #6, #8, #10, and #11.

IV. MOTIVATING POTENTIAL SCORE: A score reflecting the
potential of a job for eliciting positive internal work
motivation on the part of employees (especially those with
high degree for growth need satisfaction) is given below.

Skill Task Task
MPS Variety + Identity + Significance X Autonmy X

3 the Job

162

'' " " . .. -. . . . . . . . ..,.
"

.'-."", 
"

" "'.. .. " ' '" ".. . .. ." ' " " ' " " "



Appendix E: Job Diagnostic Survey Reliabilities,

Validity, and Means (National Norm)

A number of standardized instruments have appeared

in the literature which attempt to measure attitudes such

as job satisfaction; to date the Job Diagnostic Survey

(JDS) is the most widely used perceptual measure of task

design (37:93). The JDS was specifically designed by

J. Richard Hackman and Greg Oldham to measure each of the

variables in the job characteristics model based on data

obtained from 658 employees working on 62 different jobs

in seven organizations. Both service and industrial organi-

zations are included in the sample, but all are business

organizations (18:259). Properties of the JDS (including

means, standard deviations, description of item content and

format, reliabilities, and intercorrelations) are further

described in Development of the Job Diagnostic Survey (19),

and in The job diagnostic survey: An instrument for the

diagnosis of jobs and the evaluation of job redesign pro-

iects, Department of Administrative Sciences, Yale Univer-

sity, (Tech Rep No. 4), 1974, by J. Richard Hackman and

Greg Oldham.

Reliability may be thought of as the extent to which

a standardized measurement is repeatable. Table 30 presents

the internal consistency reliabilities of each of the
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TABLE 30

RELIABILITIES OF THE JDS SCALES (15:175)

Internal Median
Consist-Off-

JDS Scale Consist- diagonalencyencyCorre-
Reliability lationa

Job Dimensions

Skill Variety .71 .19

Task Identity .59 .12

Task Significance .66 .14

Autonomy .66 .19

Feedback from the Job
Itself .71 .19

Feedback from Agents .78 .15

Dealing with Others .59 .15

Psychological States

Experienced Meaningful-
ness of the Work .74 .26

Experienced Responsibility
for the Work .72 .23

Knowledge of Results .76 .17

Notes:

aThe median off-diagonal correlation is the median

correlation of the items scored on a given scale with all
the items scored on different scales of the same type of
variable. Thus, the median off-diagonal correlation for
skill variety (.19) is the median correlation of all items
measuring skill variety with all the iters measuring the
other six job dimensions.
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TABLE 30--Continued

Internal Median

JDS Scale Consist- diagonal
ency diaonal-

Reliability Corre-

lationa
Affective Responses to the Job

General Satisfaction .76 .25

Internal Work Motivation .76 .25

Specific Satisfactions

Job Securityb --- ---

Payb --- ---

Social .56 .23

Supervisory .79 .25

Growth .84 .28

Growth Need Strength

"Would Like" Formatc .88 ---

Job Choice Formatc .71 ---

bThese scales are added to the JDS after the

present data were collected, and no reliability data are
yet available.

coff-diagonal correlations are not reported for

these two scales, since all items were designed to tap
the same construct. The scale scores obtained using the
"would like" format correlate .50 with the scale scales
obtained using the job choice format.
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scales measured by the JDS as well as the median correla-

tions (which provide an indication of the discriminant

validity of the items). Generally, these results suggest

that both the internal consistency reliability of the

scales and the discriminant validity of the items are

satisfactory (19:164).

Validity of a sampling instrument, on the other

hand, may be defined as the extent to which a measurement

is accurate. The substantive validity of the Job Diagnos-

tic Survey shows that the variables measured relate to one

another (and to external criterion variables) generally

as predicted by the theory on which the instrument is

based (19:166-7).

Means and standard deviations of the JDS scale

scores used in this study appear at the end of this appen-

dix. The author felt that more useful scale scores might

have been produced by combining appropriate job families

(such as bench work, service, and structural work) from

Appendix E of Work Redesign (17:317). However, corres-

pondence with both Dr. Hackman and Dr. Oldham in May 1985

revealed that the data on the exact number of respondents

for each job category was not available (only the number

of jobs representing each category could be obtained), and

thus, the statistical analysis described in Chapter III of

this study was not possible.
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In summary, the published results provide generally

strong support for the validity of the job characteristics

model; the available empirical research suggests that task

design often has a positive relationship with various

worker responses (37:93). Hackman and Oldham admit that

although the present boundaries of task design-response

relationships have not yet been fully discerned, the JDS

(having undergone three major revisions) remains highly

satisfactory in terms of the reliabilities of component

scales (15:173).
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JOB DIAGNOSTIC SURVEY NATIONAL NORMS
NON-MANAGERIAL WORKERS (10:57)

JOB CHARACTERISTICS MEAN STD DEV

Skill Variety 4.30 1.28
Task Identity 4.65 1.24
Task Significance 5.39 1.15
Autonomy 4.61 1.24
Feedback from Job 4.70 1.23
Feedback from Agents 3.97 1.39
Dealing with Others 5.23 1.10

CRITICAL PSYCHOLOGICAL STATES

Experienced Meaningfulness 5.00 .99
Experienced Responsibility 5.33 .86
Knowledge of Results 4.99 1.06

AFFECTIVE OUTCOMES

General Satisfaction 4.58 1.08
Growth Satisfaction 4.63 1.19
Internal Work Motivation 5.47 .81

CONTEXT SATISFACTIONS

Job Security 4.71 1.21
Pay 4.16 1.42
Co-workers 5.25 .96
Supervision 4.82 1.39

INDIVIDUAL GROWTH NEED STRENGTH 5.57 1.12

MOTIVATING POTENTIAL SCORE (MPS) 113.38 60.00

Note : These norms were compiled by Hackman, Oldham, and
Stepina. They are based on the responses of 500 employees
who work in non-managerial positions.
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